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For  the  greater  convenience  of  the 
reader  this  index  has  been  made  both 
titular  and  topical  in  nature.  Original 
titles  of  articles  have  been  amplified  or 
condensed  for  the  purposes  of  the  index 
as  seemed  best.  Nothing  has  been  in- 
dexed under  "concrete"  and  nothing 
under  "cement."  "Products"  is  a  word 
used  frequently  because  it  covers  the 
whole  field  of  factory-made  articles  of 
concrete.  Illustrated  articles  are  de- 
noted by  an  asterisk  after  the  title.  Ed- 
itorials are  designated  by  "E";  articles 
in  the  Information  and  Consultation 
department  by  "I-C;  Correspondence 
department  matter  by  "C"  and  New 
Equipment  Methods  and  Materials  de- 
partment articles  by  "Eq."  The  months 
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Acids  and  Oils  on  Concrete,  Effect  of  Tuly     20 
Agents.   Do  Not   Be   Fooled   By   Unauthor- 
ized Subscription Nov    236 

Air    Bubbles,    Avoiding,    In    Casting    Con- 
crete Products.  1-C Nov.  227 

Alkali,   Effect   on   Concrete  Pipe    £...July       2 

Soils,  Concrete  Pipe  in,  l-C Aug.     69 

.....lu  and  Lye  Waterproofing,  /-C Aug.     76 

American  Concrete  Institute,  The Dec.  280 

—Road     Congress,      Twenty-four     Good 

Roads  Organizations  Join Aug.     93 

.■\nchoring    Machinery    to    Concrete    Ceil- 

.      ,     '"8?.  I-C   Aug.     68 

Anchors    in    Concrete   Worit,    Field    Kinks 

on,  C    Nov    231 

-Apple   Cannery,   Reinforced   Concrete,   •. . 

,        J • Oct.  185 

.Aqueduct,  Story  of  the  Los  Angeles,  •... 

,     ..   •; Dec.  245 

Architect,  The,  and  the  Builder Dec    271 

Architects,   Reaching   the,   in   Selling  Con- 

Crete  Products.  C Nov.  231 

Architectural    Considerations,    Concrete 

Products.  •    Oct.  165 

Architecture,  Nobility  in  Concrete,  £.July       2 
Australia,  A  Large  Concrete  Dome  in,  •.. 

Australian  Library,  The  Dome  of  An',  *... 

Dec.  263 
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Bagged  Concrete  .Materials  and  Small  Mix- 
Balusters,  Problem  Solved  in   Successfully 

Casting  Bridge,   •  C July     35 

Barges,    Articles   on    Concrete    Boats   ancl, 

„     .     J-C  Dec.  272 

li.iriura.    Action   of,   on   Concrete Aug.     69 

Barns,    How    to    Lay    Sanitary    Floors    in 

Dairy,,    •    July     33 

Barracks,    A    Half    Mile    of    Concrete,    on 

Corregidor   I.,  • Oct.  164 

Batches,  Devices  for  Ringing  Up  the,  *.. 

•••■. Oct.  163 

Beater  Tubs  in  Concrete,   • July       6 

Bins,    Concrete,    for   Granite   Crystals    Re- 
sist  Fire,   •   C Nov.  220 

Block,  A  Real  Rock   Face,   • Oct.  167 

— Cleveland  Tests  of  Concrete,  '...July     26 
— Concrete,    Silo,   to   hold   325  tons  cost 

„  »6«6,   •    Dec.  286 

— Power  Tamping  on,  £ July       2 


— Rock-Face,   in  Demand,   ' Oct.  155 

— The    Uevcloopment   of   Concrete,    Wet 

and    Dry   Processes,   C July     32 

Boats   and    Barges,    Articles    on    Concrete, 

1-C  Dec.  272 

— -As  Supporting  Pontoons,  *   Sept-  127 

Bolls,    Making    Centering,    from    Reintorc- 

ing  Bars,  £..^ Sept,     98 

Bombay,  Construction  Development  in ... . 

•  •  • Oct.  161 

Boosts,    Concrete,    One    Reason    Why    the 

Builder    Sept.  136 

Boston,  Licensed  Contractors  in Dec.  200 

Bridge,  A  Concrete,  in  the  Northwest,  *.. 

Nov.  199 

— at  Herkimer,  N.   Y Sept.  113 

— at    Madison,    Wise Sept.  113 

— Balusters,   Problem   Solved  in   Casting 

Successfully,    •    C July     35 

— Contracts,  Preparing  and  Letting,  I-C 

_ Oct.  176 

— Contracts,   Preparing  and  Letting,   hC 

„ Sept.  121 

—Progress  on  the  Hell  Gate Aug.     92 

Bridges    and    Culverts,    Waterway    Struc- 
tures    Dec.  265 

— Concrete,     to     Withstand     Flood     and 

Their   Comparative   Cost,   /-CSept.   115 

—Flood    .Area   of    Concrete,   I-C Tuly     SO 

— in  the   Dayton   Flood,  C -Aug.     78 

— Long  Span   Concrete,  •  I-C Sept-  119 

— to    Withstand    Flood   and   Their   Com- 
parative Cost,   I-C July     28 

Builder,  The  Architect  and  the Dec.  271 

Building  Inspectors  in  Los  Angeles.  .Tuly  24 
— Moving  a  Reinforced  Concrete. .  .Dec.  253 
— The  Hiphcst  Concrete,  •  /-C.  ...Sept.  IIT 

— The   Highest   Concrete.   I-C Aug.     76 

Bulk  Cement,  A  Suggested  Hopper   for,  ♦ 

_ Dec.  271 

— Cement  Economical  Construction  with, 

_*      Aug.     62 

— Cement  in  a  Small  Plant,  Handling,  • 

^ Dec.  270 

—Cement  in  1  Hr.  with  1  Man,  Unload- 
ing Car  of,  •  Eq Sept.  147 

— Cement   in    Sumner,   111 Sept.  143 

Bulking  Bagged   Cement  Obviates   Conges- 
tion at  Mixer,  • Aug.     60 


Canal  Construction  in  New  York  State,  £ 

Sept.     98 

Casein  as  a  Waterproofing  Material,  I-C. . 

Nov.  220 

Cemelery  Wall,  Building  a,  I-C Dec.  274 

Cedar    Rapids,    la.,    A    Concrete    Building 

Disaster   In,    •    Dec.  283 

Centering.  /-C   Aug.     73 

— -Arc     Concrete,     Builders     Necessarily 

Carpenters,  E    Oct.  150a 

— Bolls  from  Reinforcing  Bars,  £..Sept.     98 

—Notes  on  Wall,  •  C Aug.     80 

— Relative  Economy  in  Column,  I-C. . . . 

„. Aug.     75 

— Simple,  for  Column  Footings,  '..Aug.     87 

— Steel   Sheet  Piling  as  Concrete,  • 

Aug.     88 

— The  Dome,  of  An  Australian  Library, 

•     Dec.  288 

—The  Use  of  Pipe  Falsework.   '...Oct.  186 
— Units,  Adjustable  Segmental,  •  Eq. . . 

Nov.  240 

—Units,  Keeping  Track  of,  I-C Aug.     73 

—Units,  Keeping  Track  of.  IC Sept.   110 

— Using    Light    Lumber    for    Beam    and 

Girder   Sides,  • Nov.  212 

—Work.  Gnnsc  Neck  Bars  for,  £...Dec.  244 
Changes   in   This   Magazine,  £ Dec.  243 
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Clianute  Cement  Co.   Bankrupt July     Ifi 

Chevy  Chase,  Md.,  Construction  Notes  and 
Cost   Data  on  Concrete  Road  Work 

at,  '  Sept.  100 

Chicago,   The,  Cement  Show Dec.  280 

Chimney  Construction  in  Monolitliic 

Houses,  *  I-C Oct.  17S 

— Construction'    in     Monolithic    Houses, 

IC    Nov.  226 

— Construction    in    Monolithic    Cottages, 

IC  Dec.  274 

— Construction,   Molds  for  Segmental,  * 

Nov.  210 

— Designs.  German  Regulations  for,  C.. 

Sept.  120 

— in  California.  A  Reinforced  Concrete, 

•   C Sept.  124 

Chimneys,  Reinforced  Concrete,  for  Power 

Plant   at   Havana Oct.  191 

Chute  Installation,  An  Interesting  Grav- 
ity,   *   Eq Oct.  102 

Chutes.  Discharge,  for  Continuous  Mixers, 

"  Eq Nov.  240 

Cincinnati,  Pergola  with  Concrete  Columns 

at  Zoo,   * Oct.  156 

Cinder  Concrete,  The  Strength  of.... Nov.  221 
— Foundation  in   Sidewalk  Construction, 

1-C    .Aug.     74 

— Fourdation  in    Sidewalk  Construction, 

1-C    Sept.  116 

— Foundation  in   Sidewalk  Construction, 

J-C   Oct.   173 

— Foundation  in   Sidewalk  Construction, 

^'■C, Nov.  224 

— Foundation  in  Sidewalk  Construction, 

J-C  Dec.  272 

Cisterns,  Treating  to  Eliminate  Taste  from 

\\'a<er    Oct.  ISS 

Clamp,    A   One-Price,    for    Curb    Construc- 

'ion-  *  Dec.  267 

Clay  Products,  Parallelism  in  Cement  and, 

E    Oct.  150 

Coast  Protection,  A  New  System  of  Con- 
crete, *   Oct.  1S6 

Cold  Weather  Concrete,  Heating  Indus- 
trial Cars  for Nov.  228 

— Effect    of    Salts    Upon    Concrete    in.. 

_  ,       j'v, y~ Dec.  256 

Colored    Mortar    for    Stucco    and    Plaster, 

^,^''-    •■;••„• J"'y     28 

— -Mortar  for  Stucco  and  Plaster,  IC. . 

„  ,       ■••• Sept.  114 

Column,    Centering,    Relative    Economy    in, 

_  ,       ^'^  A ^"B.     75 

Columns,    Structural    Steel,    for    Concrete 

Buildings,   *   I-C .Sept.  114 

Concentrated  Loading.  Reinforced  Con- 
crete Slabs  Under,  * -Aug.     56 

Conduits.    Service,    in    Highway    Construc- 

-  .  tion,   £    Sept.     93 

Consistency,  .Apparatus  for  Determining,  * 

— of  Concrete,  Road  Building.  'ii.Scpt.  llo 
Contracting,    Economics    and    Administra- 

-  '"?"    Dec.  257 

Contraction  and  Expansion  of  Cement  and 

Concrete    Sept.   138 

Contractors.     Daily     Conferences     of,     on 

Rush    Work    Dec.  255 

Contractors.   Licensed,   in    Boston Dec.  280 

Contracts.    Preparing   and   Letting   Bridge, 

r-     .    ^'^  ■;■■>-■ Oct.  176 

Contrasts  In  Concrete  Construction,  £... 

^  ..      ■•••,-;/. ■• ■. Dec.  24.3 

Cottages.   Chimney  Construction  in   Mono- 

Iithic,  I-C   Dec.  274 

Cracks   in    Poured   Cement,   Preventing... 

_  ,        ,•  ••• Oct.  186 

Culverts    and    Bridges,    Waterway    Struc- 

„  '"res    Dec.  265 

— Build  Dips  in  Concrete  Roads  Instead 

of.  *  Sept.  143 

Curb,  Back  Filling  Along,  Road   Building, 

•    Sept.  134 

— Block   for   Use  Along   Street    Railway 

Tracks,    *    Nov.  235 

— Construction,  A  One-Piece  Clamp  for, 

•  Dec.  267 

Curbing,    Protecting    the    Edges    of    Con- 

Crete.  *    Oct.  163 

I     /       Curing  in  Road  Building Sept.     no 

/  ./\        —in    Ro.id    Building,  * Sept.  133 

(  /    ;        —Ohio   Road    Sept.  133 

/   //r~)Cyclone  Cellar  at  the  Hubbard  Farm,  Con- 
UPZ)  U/  Crete,  ♦  C Oct.  183 

Dam,  ,*\n  Ingenious,  in  French  Indo-China, 

•     Dec.  250 

— Construction,  Forms  for  Siphon  Spill- 
ways Used  in Aug.     66 

— Patent,   A   Court   Decision   on   a  Con- 
crete, C  Nov.  232 

— The  Keokuk,  Across  Mississippi  Com- 
pleted, E  Sept.     08 

Dams,  The  Safety  of  Concrete,  £...Aug.     53 

— With  Syphon  Spillways,  ' July     48 

Disaster,     Concrete     Building,     In     Cedar 

Rapids,  la.,   • Dec.  283 

Dome,   .'\   Large  Concrete,   in   .Australia,   * 

July       7 

— The,   of   .An   Australian   Library,    "... 

Dec.  263 

Doors,  An  English  Fire  Test  on  Con- 
crete.  *    Nov.  218 

—Concrete,   for   Mausoleums,   /-C.Oct.  178 

II 


Drains,    Road    Building,    ' Sept.  134 

Drain,  Tile,   Specifications  for,   • Nov.  201 

Draughting,    Cross-Sections    and    Symbols, 

•      Oct.   167 

E 

Eherling  Tile  Machine,   *   Eq Nov.  238 

Egvpt,  Low  Cost  Cottages  In,  E Dec.  243 

—Small   Concrete   Dwellings  in,   *..July     17 
Three-Room    Houses,    in,    cost    $194.90 

Dec.  264 

Elevator,      Subsidence      of      Concrete,      at 

Transcona,    Manitoba,    * Dec.  259 

Excavating      Machinery,      An      Analytical 

Study    of,    * Dec.  279 

E.xcavation    Job,    Units    Costs    on    Steam 

Shovel    Nov.  242 

Expanded  Metal  Lath,   Sel  Fur,  *  Eq 

Aug.     96 

Expansion  and  Contraction  of  Cement  and 

Concrete     Sept  138 

—Coefficients  of ,  /-C Aug.     73 

— Cracks  in   Reservoir  Construction.  1-C 

Dec.  275 

F 

Faber  System  of  Concrete  and  Tile  Floor, 

•    July     IS 

Factory    Building,   The   Construction   of   a 

Model,    •    Oct.  151 

^Construction,    Reinforced   Concrete  in, 

•    July       3 

Falsework,  The  Use  of  Pipe,  * Oct.  185 

Farm,   Concrete   on  a  Kansas,   " Oct.   183 

— Concrete  Work,  A  Conference  on. Oct.  191 
— Work,    How-to-Do-It   Information   for, 

•     July     36 

Fence,    A    Concrete,    for    a   Cemetery,    I-C 

Dec.  274 

— of  Concrete  Posts  and  Rails,  *...Oct.  163 
Fences    for    Elevated   Tracks,    Concrete,    * 

Sept.  129 

—for  Sidewalk  Work,  I-C .Aug.     74 

Fence   Posts   for   Factory   Inclosure,    Con- 
crete.  *    Aug.     54 

Filter  Work,  Concrete  Unit  Slabs  for,  l-C 

Sept.  118 

—Work,   Concrete   Units  for,  /-C.Nov.  226 
Fire    and    Flood    at    Dayton,    Through,    ' 

-Aug.     65 

— Concrete     Bins    for    Granite     Crystals 

Resist,    *,    C Nov.  229 

—Risk  from  Quicklime   Nov.  208 

— Test,  An  English,  on  Concrete  Doors, 

• Nov.  216 

— Test  on   Different  Floor  Construction, 

E   Oct.  140 

— Tests  of  Three  Types  of  Floor  Arches, 

•    Oct.  169 

Fireproof     Structures      for      Institutional 

Buildings,  E   Aug.     51 

Fireproofing     Reinforced,     for     Structural 

Steel,   *   Eq Oct.  192 

Fire-Resistant,    Review    of    Concrete    as    a 

Oct.  161 

Floating    the    Surface,    Road    Building,    * 

.    Sept.  131 

Flood  .Area  of  Concrete  Bridges,  /-C.  .July     30 
— at   Dayton,  Through   Fire  and,  *..Aug.     65 

—Bridges  in   the   Dayton,   C Aug.     78 

— Bridges  to  Withstand,  Their  Compara- 
tive Cost.  1-C   July     28 

Floors,  Composition,  An  Analytical   Study 

of    • Dec.  285 

—Concrete,    for   Stable,   I-C  Dec.   277 

— How  to  Lay  Sanitary,  in  Dairy  Barns, 

•    July     38 

— Magnesium  Chloride  in  Artificial  Wood 

.    Dec.   252 

— Pouring  Reinforced  Concrete,  in  Syd- 
ney, N.  S.  W.,  • Dec.  263 

— Sanitary,  for  Poultry,   Sheep  and  Hog 

Houses,    •    July     38 

Fond-du-Lac,     Wis.,     Reinforced     Concrete 

Paving  in    Sept.  Ill 

Footings,   Simple  Centering  for  Column,  " 

.Aug.     87 

Fords,  The  Construction  of  Concrete 

Sept.  112 

Form  Work,  I-C Aug.     73 

Forms,  Side,  Building  a  Road,  * Sept.  105 

Formosa,  Construction  in   Sept.  129 

Foundation,   .A   Raft,  in    Filled  Ground   in 

Sydney,   N.   S.   W,   * Dec.  269 

Frozen  Ground,  Quicklime  Thaws Nov.  216 


G 

Gas  Tank  Holder  in  Spain,   A  Reinforced 

Concrete,"    July     23 

Gauge,  Ingenious  Water,  for  Mixer  Plant, 

•  C   July    35 

German  Cement  Commission,  Work  of  the 

Dec.  271 

—Regulations   for    Reinforced    Concrete, 

C    Sept.  126 

Germany  Cement  Trade,  C .July     35 

Gophers,   Provide   Runways  for Sept.  138 

Grain.  Silos  for  Storing,  l-C Oct.  170 

Gravel,   Clean,  E Oct.  150 

—Production   of  Sand  and Oct.  18S 

Grazing  Country.  Concrete  in  the.  '..Oct.  167 
Gunnison  Tunnel,  Completion   of  the. Dec.  262 
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Hardness    of    Concrete,    £ Sept.     97 

Heater,    Water,    for    Cold    Weather    Work, 

Eq   Dec.  288 

Heights,    Limits   to    Building Oct.  160 

High  Pressure  Tests  for  Cement,  £...Aug.     52 

Highest  Concrete  Building,  1-C Aug.     76 

— Concrete  Building,  *  1-C Sept.  117 

Highway,  A  Great  National,  E Oct.  150 

— Construction,  Notes  on  Concrete. Nov.   217 
- — Construction,    Service    Conduits   in,   £ 

Sept.     98 

— Law    Centralizes    Authority,    New    Illi- 
nois    . . Sept.   136 

■ — Ocean  to  Ocean,  Promoter  Tries  Con- 
crete      Oct.   168 

Hoisting  Equipment  on  Mixers,  *  £g.TuIy     46 
Hollenden      Hotel,      Cleveland,      Concrete 

Stone    in,    * Dec.  251 

House,   .-\   Low-Cost  Poured  Concrete,   *.  . 

Dec.  260 

— Construction,   Concrete  in,  /-C....Aug.     72 
. — Construction,   Concrete   In,   /-C.Sept.  116 
Houses,    Chimney    Construction    in    Mono- 
lithic, *  1-C Oct.   178 

— Chimney    Construction    in    Monolithic, 

l-C    Nov.  226 

— Concrete  and  Plaster,  Built  on  Moiave 

Desert,   *    July     25 

— Flat  Roofs  for  Concrete,  £ Nov.  195 

— Flat  Roofs  for  Concrete.  * Nov.   197 

—Low  Cost  In  Egypt,  £ Dec.  243 

— Small    Concrete,   in   Egypt,   * July     17 

— Three-Room,    for   $194.80  in   Egypt,   • 

Dec.  264 

Housing   Problem   in   Paris,    Solving   the.  . 

July     22 

Hydrated  Lime,  What  It  Is  and  How  Used 

Nov.  208 

I 

Ice  House,  A  Refrigerator  Built  In  the,  C 

Aug.     81 

Ice-Houses,  Construction  of  Small  Con- 
crete, *  July     36 

Idaho  Portland  Cement  Co.  in  Operation. 

July       9 

Illinois,    New    Highway    Law    Centralizes 

.Authority    Sept.  136 

India,   Notes  on   Building  Construction   in 

Dec.  269 

Inserts  for  Anchoring  Machinery  to  Con- 
crete Ceilings,  l-C  .Aug.     68 

J 

Japanese  Garden   Lanterns  of  Concrete,   * 

C   Oct.  181 

Joint  Protectors  for  Concrete  Roads,  Met- 
al,  1-C    .'\ug.     77 

Joints,    Expansion — Building  a  Road,  *... 

Sept.  106 

—in    Road    Building Sept.     09 

K 

Kansas  City,  Concrete  Paving  in Sept.  144 

— Concrete  Paving  in,  £ Sept.     98 

Keokuk  Dam  Across  Mississippi  Complet- 
ed,  £    Sept.     98 

Knowledge    of    Concrete,    The    Spread    of, 

£    Ocl.l50a 

L 

Lampblack  in  Concrete,  The  Use  of.. Aug.     89 

—in  Concrete,  The  Use  of,  l-C Oct.  177 

—in  Concrete,  The  Use  of,  I-C Dec.  274 

Lanterns,  Japanese  Garden,  of  Concrete,  * 

C Oct.  181 

Library,  The  Dome  of  an  Australian,  *.. 

Dec.  263 

Lime,  Air-Slaked,  l-C  Sept.  lis 

—Hydrated,  What  It  Is  and  How  Used 

Nov.  208 

Limestone  .Aggregate,  l-C Aug.     72 

^.Aggregate,    1-C    .  .  ,■ Sept.  116 

Los  .Angeles  Aqueduct,  Story  of  the,  '...    ■ 

Dec.  245 

— Building  Inspectors  in   July     24 

Lye  and  .Alum  Waterproofing,  /•C.Aug.     76 
—and    Alum    Waterproofing,   i-C... Nov.  225 

M 

Madagascar,  Modern  Construction  in,  *... 

July      7 

Magnesium  Chloride  Concrete  Material,  C 

Aug.     80 

—Chloride   in   Artificial    Wood    Floors. . 

Dec.  252 

— Sulphate,  Action  of,  on  Concrete. Aug.     69 
— Sulphate    Solutions    on    Concrete   Sur- 
faces,  Action   of,   l-C Oct.  171 

Marble   Monument,    Cleaning   a,   /-C.Oct.  179 

Maryland,   Concrete   Road   in Sept.   104 

Mason  City,  la..  Plain  Concrete  Paving  m 

Sept.  Ill 

Mausoleum,  Low  Cost  Concrete,  /-C.Oct.  178 
Mausoleums,  Concrete  Doors  for,  /-COct.  178 
Measurement    of    .Actual    Stresses,    '..July     15 

Measuring    Concrete.    IC Dec.  277 

—Work   with   a    Pole.    £ July       2 
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Metal  Lath,  Self-Furr  Expanded.  *  Eq  Aug. 

Metric    Conversion    Table Nov. 

Mine  Tailings,  Use  of  Missouri,  Shows  Big 

Increase    July 

— Use,  Concrete  Timbers  for,  *...,Aug. 
Mines,   Fireproof  Construction   in.... Aug. 
Minneapolis,   One   Mile   of   Concrete  Pave- 
ment on   Superior   Boulevard. -Sept. 
Misrepresentation,     Concrete    Handicapped 

by,   C    .\ug. 

Mix,   A   Poor,   Road   Building,   * Sept. 

Mixer,  \  Tilting  Box  as  a  Side  Loader  for 

a  Batch,  *  .'\ug. 

—Behind  the.  Building  a  Road,  *..Sept. 

— Bucket,   Building  a   Road,   ♦ Sept. 

— Building  a  Road,  * Sept. 

— Plant,   Ingenious   Water  Gauge  for,    * 

C    July 

— Small    BatAh,    Automatic    Water   Tank 

for,    •    Eq Dec. 

— Small   Batch,  New  Features  In,   *  Eq. 

Dec. 

— The  Chicago   Street  Paving,  with   Dis- 
tributing Chute,  *  Eq Sept. 

^ — The   Standard  Paving,   *  Eq Sept. 

Mixers.     Comparative     Efficiency     of     Side 

Loaders  for  Batch,  *  C July 

— Hoisting  Equipment  on,   *  Eq.  . .  .July 
Mojave      Desert,      Concrete     and      Plaster 

Houses  Built  on,  • July 

Molds  for  Concrete  Fence  Posts  for  Fac- 
tory   Inclosurc,    * -^ug. 

Montana,   Reclamation   Work  in Dec. 

Motor  Truck  Haulage   July 

Moving  a  Reinforced  Concrete  Building, 
*    Dec. 

N 

National  Builders  Supply  .Association,  The 
Dec. 

New  Jersey  Concrete  Road,  The  Construc- 
tion of  a,  • Sept. 

New  York  State,  Some  Concrete  Roads.  * 
Sept. 

o 

Ohio,    Experimental   Road   Work  in.. Sept. 
Oil-Mixed    Concrete,    Some    Further    Tests 

of     July 

Oil   Shafts.   Cement  Grout  in,  1-C -Aug. 

— Shafts,  Cement  Grout  in,  /-C....Nov. 

—Storage  Tanks  for,  I-C .-Vug. 

Oils  on  Concrete,  Effect  of  Acids  and.... 

July 

Oneida,  N.  Y.,  Concrete  on  Kenwood  Road 

C    Dec. 

Orient,  Handling  Concrete  Work  in  the,  E 
Oct. 

P 

Paint.  Silicate  of  Soda,  I-C Sept. 

—Silicate  of  Soda.  1-C Oct. 

—Silicate  of  Soda,  J-C   Nov. 

—Silicate  of  Soda,  ]-C Dec. 

Painting.     Concrete    Surfaces Aug. 

Panama-Pacific  Exposition,  Concrete  at  the, 

C Sept. 

— International     Exposition.     .\     Cement 

Show  at  the,   C Oct. 

Paraffin    Gasoline    Solution   to    Waterproof 

Concrete,    I-C    -Aug. 

— Gasoline  Solution  to  Waterproof  Con- 
crete, Using,  I-C Nov. 

Paris,  Solving  the  Housing  Problem  in . . . 

July 

Partitions,  Notes  on  the  Efficiency  of  Thin 

Solid,    •     Nov. 

Patent,   A    Court   Decision   on   a   Concrete 

Dam.  C   Nov. 

— Ribbed  Mesh,  Suit  Decisions,  Eq.'Nov. 
Pavement,  A    Test  of  Concrete  and  Brick, 

E    Nov. 

— One-course  Put  Down  in  Two  Layers 

July 

— One    Mile    of    Concrete,    on    Superior 

Boulevard,    Minneapolis    Sept. 

—Surfaces,  Light  and  Dark,  /.C.Nov. 
— Work.  Two-Course  Concrete  ....  Sept. 
— Community  Losses,  Due  to  Bad  Roads 

and Sept. 

— Ha?sam  Concrete,  C July 

— of  Concrete,  Essentials  in  City... Sept. 
—Some  Notes  on  Cost  of  Concrete.  July 

Paving,  Concrete,  in  Kansas  City Sept. 

— Gauge  and  Joint  Wedge,  Street,  '  £17 

Sept. 

— in  Kansas  City.  Concrete,  E Sept. 

—Mixer,  The  Standard,   •  Eq Sept. 

— Mixer    with    Distributing    Chute,    The 

Chicago   Street.   •   £17 Sept. 

— Short-Culs  on  the  Job  That  Save  Mon- 
ey.   •    Nov. 

— Water  Supply  in  Concrete,  C...Iuly 
Pergola.   A  Concrete,  in   Kokomo,   InJ.,   • 

July 

— With  Concrete  Columns  at  Cincinnati 

Zoo,  •   Oct. 

Pclrifall    Ohio    Road Sent. 

Philippines,  Concrete  Products  in  the,  C. . 

Nov. 

Pier  in  Dutch  West  Indies Sept. 

Pipe.  Concrete,  in  Alkali  Soils,  /-C.Aug. 
— Effect  of  Alkali  on  Concrete,  H.  .July 
— Laying,    Specifications    for,    '....Nov. 


96  —Machine,  Atlas  Concrete,  *  £i3...july     44 

233  — Some  Data  on  Reinforcing  Concrete.. 

Nov.  204 

25        Pit    Silos   in   the   Southwest.    * Nov.  206 

61        Plates  to   Concrete  Walls,   Fastening  Tim- 

64  ber,    •    I-C Oct.  177 

Poles  Casting  Vertically  in  a  Rotary  Mold 

144  Nov.  199 

Pontoons  for  a  Boathouse,   ♦ Sept.  127 

SO        Porch  Columns  of  Concrete,   *  £<?... Nov.  239 
130        Posts  and  Rails,   Fence  of  Concrete,  *... 

Oct.  163 

55  — Concrete     Fence,    for    Factory    Inclo- 

102  sure,   *    Aug.     54 

104  —Economical    Concrete,   *    C July     32 

103  Poultry   Houses,    Sanitary   Floors   for. July     3S 
Power   Tamping   on   Block,   £ July       2 

35        Pressure,  High,  Tests  for  Cement,  £.Aug.     52 

— Test   with  Wet   Concrete,    * Oct.  187 

2S7        Prisms,    .\    Simple    Apparatus    for    Testing 

Cement,  *    .Aug.     89 

2S7        Products,    Avoiding   Air    Bubbles   in    Cast- 
ing Concrete,  I-C Nov.  227 

146  . — -Concrete,  Architectural  Considerations, 

78  *     Oct.  155 

— Concrete,  in  the  Philippines,   C.Nov.  230 
31  — Plant,  Whitewash  and   Efficiency  in  a 

46  Dec.  255 

— Reaching     the     Architects     in     Selling 

25  Concrete,    C    Nov.  231 

—Selling  Concrete,  C Nov.  230 

54        Proportioning  Concrete    Oct.  184 

250 
41  Q 

252 

Ouantity,  Surveying  for  Construction,  £.. 

Oct.  150fc 

Surveyor.  Who  Should  Pay  the,  £.Nov.  196 

Ouicklime.   Difficulty   of   Keeping Nov.  208 

—Thaws    Frozen    Ground Nov.  216 

280 

Raft,    .\   Foundation   on    Filled   Ground   in 

10'  Sydney,  N.  S.   W.,   * Dec.  269 

Rail,   Carbon    Steel,   E July       1 

Reclamation    Work    in    Montana Dec.  250 

Refrigerator  Built  in  the  Ice  House,  C. . . . 

1,1  -^tlg.     81 

^•'^        Reinforcing  Bars,   Re-Rolled   Steel  Rail... 

,.  July     10 

:i  — Steel,   A   Single   Rack  for,   • Oct.  162 

„'„'-  — Steel,  Stirrup  Bending  Machine,  •  Eq 

'^ii  Aug.     95 

'•>  —Steel.  Tonnage  of Nov.  241 

„„        Re-Rolled  Steel  Rail  Reinforcing  Bars 

2°  July     19 

„.„        Reservoir   Construction,   Expansion   Cracks 

•^ '  =  in,   i-C    Dec.  275 

,-„        Road,  Building  a.  Behind  the  Mi.xer,  ♦ 

""  Sept.  102 

— Building  a.  Consistency  of  Concrete,  * 

Sept.  110 

— Building  a.   Expansion  Joints,  *.Sept.  106 

120  —Building,   A   Poor   Mix,   * Sept.  130 

17B  — Building  a.   Side  Forms,   * Sept.  105 

224  —Building  a.  The  Mixer,   • Sept.  103 

273  — Building   a.    The    Mixer    Bucket,    "... 

64  Sept.  104 

— Building,   Back  Filling  Along  Curb,  * 

123  Sept.  134 

—Building   Curing,    " Sept.  133 

180  —Building.   Drains.   ♦ Sept.  134 

—Building,   Floating  the   Surface,   * 

73  Sept.  131 

— Building,    Four    Fundamentals. .  .Sept.     99 

224  —Building,    The    Shoulders,    * Sept.  135 

— Building,  Trimming  the   Edges,   • . . . . 

22  Sept.  132 

— Concrete  on  Kenwood,  Oneida,  N.  Y., 

233  C    Dec.  278 

— Congress,  American,  £ Oct.  149 

232  — Congress,    American,    Tentative    Pro- 

240  gram  is  Announced  for Sept.  145 

— Congress,  .American,  Twenty-four  Good 

196  Roads  Organizations  Join Aug.     93 

— Congress  in  Detroit,  Sessions  of  Third 

G  American Oct.  154 

— Congress,    Third    International,    Being 

144  Held    in    London July     40 

227  • — Congress,    Third    International,    Held 

138  in    London,   E Sept.     97 

—Curing,  Ohio   Sept.  133 

135  — Equipment,    The    Protection    and    Up- 

33  Keep   of    Nov.  219 

111  — in   Maryland,  Concrete Sept.  104 

22  — .Space,   Utilization  of  Waste,   C.Aug.     81 

144  — The  Cheapest  Pavement,  £ Sept.     97 

— The    Construction    of    a    New    Jersey 

145  Concrete,    •    Sept.  143 

9S  — Traffic  Counts  and  a  Standard  Traffic 

78  Unit   Sept.  140 

— U.  S.  Government  Experimental,  *... 

146  Sept.  100 

— Wayne    Co.,    Some    Notes    on    Grand 

220  River.*    Sept.  1S7 

34  — Work  in  Ohio,   Experimental Sept.  131 

— Work,  The  Importance  of  Coarse  Sand 

39  in  Concrete,  C Oct.  181 

Roads,    A    Discussion    of    Wayne    County, 

156  Michigan,  Concrete   Dec.  260 

134  — .\  Study  of  Cracks  in   Concrete.  .Oct.  154 

— and     Pavements,     Community     Losses 

230  Due  to  Bad Sept.  135 

12(1  — Build    Dips    in    Concrete,    Instead    of 

fl»  Culverts,  *    Sept.  143 

2           — Cause    and    Prevention    of    Cracking    in 
201  Concrete,  •    Dec.  261 


—Concrete,   in    England,   £ Nov.  195 

—Concrete,    in    Wayne    County,    A    Dis- 
cussion of  Cracks Nov.  217 

— Conference  on  Concrete Sept.  78 

— Congress,   Coming  Good Nov.  237 

— Cracking,    *    Sept.  108 

— Cracks  in   Concrete,   E Nov.  195 

—Details   of   Drainage   and    Foundations 

of  Concrete   July  27 

— Dirty  Material,  * Sept.  107 

—Good.   Conference   Dec.  280 

— Has  Faith  in  Concrete Sept.  113 

— Horses  Not  Injured   By  Concrete 

Sept.  113 

—Maintenance  of  Wayne  County.. Nov.  213 
— Metal    Joint    Protectors    for    Concrete, 

I-C    -'^UB-  '77 

— Some  New  York  State  Concrete,  *... 

Sept.  107 

— Three  Suggestions  for  Good  Concrete 

Sept.  135 

— Wayne  County  Concrete,  with  Map,  * 

Sept.  110 

— Wayne    County,   "The   Green   Report" 

on,  £ Nov.  214 

— Wisconsin  Concrete   Sept.  138 

Roman    Construction   and   Materials,   Notes 

on,   •    July  20 

Roof  Tiles   for   Aqueduct   Buildings,   Rein- 
forced  Concrete,    ' July  23 

Roofs.   Flat,  for  Concrete   Houses,  £.Nov.  195 

— Flat,  for  Concrete  Houses,  * Nov.  197 

— Sweating  of  Concrete,  1-C Oct.  171 

—Sweating  of  Concrete,  1-C Dec.  272 

Roller,  A  Home-made  Concrete,  *:...Nov.  207 
Rust  Stains   from  Concrete,   Removing,  I-C 

Oct.  178 


Salamanders,  Cost  of  Operating.  /-C.Nov.  226 

—Cost    of    Operating   -Mov.  241 

Salts,    Effect    of.    Upon    Concrete    in    Cold 

Weather    Dec.   256 

Sampler,   An   Ingenious  Cement.    *...Nov.  209 
Sand  Cement,  Value  of,  on  Isolated  Work, 

£    Dec.  244 

— Prodiiction  of  Gravel  and Oct.  188 

— Tests  Essential  to  Good  Work... Aug.     84 
— The    Importance    of    Coarse,    in    Con- 
crete Road  Work,  C Oct.  181 

San   Diego   Y.   M.   C.   A.  Building,   Design 

Features  of,   * Dec.  253 

San  Domingo,   Sewer  Construction  in,   '.. 

.....    Aug.     86 

Sauerkraut.  Concrete  Tanks  for,  /-C..Oct.  171 

School,  A  Trade,  Concrete  Course,   C 

Tuly     31 

Septic  Tank   Outlet,  1-C Dec.  274 

— Tanks  for  Sewage  Disposal,  Concrete, 

l-C    -^ug.     67 

Sewer  Construction  in   San  Domingo,   *.. 

Aug.     86 

— Tile    Contracts   in    Washingtin Oct.  185 

—Tile.  Specifications  for.  * Nov.  201 

Sheet.  Piling  as  Concrete  Centering,  Steel, 

•    .Aug.     88 

Shoulders,  The,  Ro.id  Building,  '....Sept.  135 

Show,  The  Chicago  Cement Dec.  280 

Side  Loader  for  a  Batch  Mixer,  A  Tilting 

Box  as  a,   * Aug.     55 

Side  Loaders  for  Batch  Mixers,  Compara- 
tive Efficiency  of,  •  C July     31 

Sidewalk  Construction,  Cinder  Foundation 

in,  I-C  -^ug.     74 

— Construction,    Cinder   Foundation,   I-C 

Sept.  116 

— Construction,    Cinder    Foundation    in, 

I.C Oct.  173 

— Construction,    Cinder    Foundation    in, 

I-C    Nov.  224 

— Construction,    Cinder    Foundation    in, 

I-C    Dec.  272 

— Construction,    Some   Questions,    C 

July     31 

—Cost  of  Concrete,  1-C Aug.     68 

—Cracks  in  Concrete,  1-C July     .SO 

—Work,   Fences   for.   I-C Aug.     74 

Sidewalks  with    Advertisements July     39 

Silicate   of    Soda  Paint,   1-C Sept.  180 

—of   Soda  Paint.  IC Oct.  176 

—of  Soda  Paint.  1-C Nov.  224 

—of  Soda  Paint.  IC Dec.  273 

Silo,    An    Appreciation    of    the    Monolithic 

Concrete,   £17    July     50 

— Concrete  Block,  to  hold  325  tons,  cost 

%<iia,    '    Dec.  286 

— Concrete,    Upper   Part    of   which  is   a 

Water  Tank.  •  C Oct.  183 

—Construction.  Notes  on.  •  C Nov.  2S2 

Silos  for  Storing  Grain,  l-C Oct.  179 

-Permanence  of  Concrete,  I-C Sept.  117 

—Permanence   of   Concrete,   1-C Oct.  175 

—Permanence  of  Concrete,  1-C Nov.  226 

-Permanence  of  Concrete.  I-C Dec.  273 

—  Permanence  of  Concrete.  C Dec.  278 

—Pit.   in   the    Southwest.   • Nov.  206 

Siphon  of  I.os  Angeles  Aqueduct,  *..Dec.  246 
— of  Los  .Angeles  Aqueduct.  Steel  ".Dec.  247 
—Spillways  to  Control  Water  Surface  of 

Reservoirs.  *   July     42 

— Spillways  in  Dam  Construction,  Forms 

for   Aug.     fl« 

Skagit    River,    Water   Power    Development 

on  the     Dec.  277 

Slabs.    Reinforced    Concrete,    Under    Con- 
centrated Loading,   * .Aug.     66 


CONCRETE-CEMENT  AGE 


Small   MiNtrs  and  Bagged  Concrete   Mate- 
rials, C   July     32 

Soap  Factories,   Concrete  Floors  in,  1-C . . 

July     2S 

— Factories,   Concrete   Floors  in,   I-C . . . 

Aug.     67 

— Factories,  Concrete  Floors  in,  l-C... 

Sept.   Hi 

Sockets  for  Anchoring  Machinery  to  Con- 
crete  Ceilings,   l-C Aug.     68 

South  Africa,  Concrete  in,  C Aug.     79 

South     America,     Construction     Conditions 

in,  *  C Sept.  122 

Spain,    A    Reinforced    Concrete    Gas    Tank 

Holder  in,  * Tuly     23 

Stable   Floors.  Concrete  for.  I-C Dec.  277 

Stables    and    Riding    Ring    for    Thorough- 
bred Horses,  •  C... Oct.  181 

Stack,    A    Reinforced    Concrete July       9 

Stairway  Efficiency  in  Fireproof  Buildings, 

£    Oct.   1500 

.Standardization    of   Concrete   Work... Oct.   IS4 
Statlcr     Hotel,     Cleveland,     Daily     Confer- 
ences of  Contractors  on  Rush  Work 

Dec.  255 

Steam  Shovel  Excavation  Job,   Unit  Costs 

on     Nov.  242 

Steel,    Rail— Carbon,    E July       1 

Steps,     Concrete,     for     Railroad     Embank- 
ment.  •    Nov.  200 

Stirrup  Bending  Machine,  "  Eg Aug.     95 

Stone,  An    Estimate  of  Good  Concrete,   C 

Oct.  182 

— An   Unusual  Work  in   Concrete,   * . . . 

Dec.  251 

— Concrete,   Preferable   to   Natural  Prod- 
uct. C    Oct.  183 

— Dust  as  Concrete  Material,  /-C.Nov.  227 
— Materials  for  and  Treatments  of  Sur- 
faces of  Concrete   Building,  *..Oct.  155 
— Pneumatic  Tools  in   Dressing  Surface 

of   Concrete,    ' Oct.  15S 

Storing  Coal  Under  Water,  C Aug.     79 

Strength  of  Portland  Cement  Hardening  in 
Water    and    Hardening    in    .Mr    and 

Water    Dec.  254 

Stucco   and    Plaster,    Colored    Mortar    for, 

I-C    July     28 

— and  Plaster,  Colored  Mortar  for,  I-C. 

Sept.  114 

— How  to  Put   on,   I-C .^ug.     76 

— Work,    Coloring    Nov.  209 

Subgrade   in  Road    Building Sept.     99 

Subscription    Agents,    Do    Not    Be    Fooled 

By    Unauthorized    Nov.  236 

Subsidence  of  Concrete  Elevator  at  Trans- 

cona.    Manitoba,    * Dec.  259 

Supervision,    Concrete    Responds   to   Intel- 
ligent, E   Dec.  244 

Sydney,    Australia,    Notes    on    Reinforced 

Concrete  in,   * Dec.  26S 

Sydney,  N.  S.   W.,  A  Raft  Foundation  on 

Filled   Ground   in,   * Dec.  269 

Symbols,    Standard    Draughting    Cross-Sec- 
tions  and,    • Oct.   167 


T 

Tamper,   New   "Peerless,"   *   Eg Sept.  143 

Tank,   Septic.   Outlet,  IC Dec.  274 

— Upper    Part    of    Concrete     Silo    Is    a 

Water,    •   C Oct.   1S3 

Tanks,  Concrete,  In  V^inegar  Manufacture, 

I-C    Nov.  22S 

— ^for  Sauerkraut.  Concrete,  7-C....Oct.   171 

—Storage,  for  Oil,  I-C Aug.     76 

Tariff     Changes     Affecting     the     Concrete 

Field   Nov.  237 

Testing    Materials,    American    Society    for 

July     12 

Tile   and  Joist   Construction,   * July     21 

— and     Joist     Construction,     Interesting 

Tests  on  Concrete,  * Aug.     82 

— and  Concrete  Floor,  Faber  System  of, 

„*     July     IS 

— Concrete,  as  Floor  Cores,   ' Tuly     21 

^Forms,  A  Complete  Structure  of  Rein- 
forced Concrete  in  Hollow,   *..Nov.   223 
— Joists     and     Monolithic     Slabs.     Com- 
parative   Strength   of   Concrete,    C 

Sept.  125 

—Machine,  The  Eberling,  •  Eg Nov.  238 

—Specifications    for    Drain;    for    Sewer  , 

and  Pipe  Laying,  * Nov.  20 1 

Tiles   for   Aqueduct    Buildings,    Reinforced 

Concrete  Roof,  ♦ July     23 

Timbers,  Concrete,  for  Mine  Use.  '...\ug.     61 
Time    Schedules,    in    Large    Building    Con- 
struction,   Estimates    and Nov.  200 

Tonnage   of   Reinforcing    Steel Nov.  241 

Towers.    Climbing,    with    Automobiles. Nov.  223 
—Stability  of  Steel   Construction,   *   C. . 

Sept.  125 

Track  of  Concrete,   Auto  Testing.  ..  .Sept.  121 
Track  Bed  Construction,   Modern  Methods 

in,  *   Aug.     60 

Tracks,  Curb  Blocks  for  Use  Along  Street 

Railway,    *    Nov.  235 

Traffic    Counts    and    a     Standard    Traffic 

Unit     Sept  140 

Transcona,    Manitoba,    Subsidence   of   Con- 
crete  Elevators  at,   * Dec.  259 

Trimming  the  Edges — Road  Building,   *.. 

Sept.   132 

Troughs,   Concrete  Watering,  in  the  Graz- 
ing Country,  • Oct.  167 

Tunnel,   Completion   of  the   Gunnison. Dec.  252 
Two-Wav    Reinforced    Concrete    and    Tile 

Floor,   •    July     IS 

u 

Unit,  Floor  Beam  Detail.  '  l-C Nov.  22S 

— Slabs   for   Filter    Work,    Concrete.   IC 

Sept.  118 

Units,    Concrete,    for    Filter    Work,    l-C... 

Nov.  226 

— "Featherweight"     Concrete,     for    Wall 


Construction,   *    .^ug.     90 

— The  Development  of  Concrete,  C.Aug.     78 

V 

\'at.  How  to  Build  a  Concrete  Cooling,  • 

July     39 

Vats,  Dipping,  for  Hogs  and  Sheep,  *.... 

July     36 

Vaults,  White  Surface  for  Burial,  I-C... 

Dec.  276 

Vinegar   Manufacture,    Concrete  Tanks  in, 

l-C     Nov.  228 

w 

Wall,    Building   a   Cemetery,  I-C Dec.  274 

Walls,    Fastening    Timber    Plates    to    Con- 
crete. *  I-C Oct.  177 

Washing  Concrete  Material,  l-C Oct.  172 

—  Material   Method,  Elemental,  £...Oct.  150 
Water   Power    Development   on   the   Skagit 

River    Dec.  277 

. — Tower     Construction    Presenting    Un- 
usual  Features,   *    Dec.  281 

Waterproof  Concrete,  Using  Paraffine  Gas- 
oline Solution  to~  l-C Aug.     73 

— Concrete,  Using  Paraffine  Gasoline  So- 
lution to,  l-C Nov.  224 

— Lve  and  Alum,  l-C Aug.     70 

—Lye  and   Alum,  l-C Nov.  225 

Waterproofing    Material,    Casein    is   a,    I-C 

Nov.  226 

— Report  to  Am.   Soc.  for  Test.  Mat... 

July    13 

—Walls  at  Floor  Levels,  l-C July     29 

Waterway   Structures   Dec.  265 

Wayne  County  Concrete  Roads,  A  Discus- 
sion of   Dec.  266 

— Concrete  Roads  with  Map,   * Sept.  110 

— Roads,    Maintenance    of Nov.  213 

—Roads,   The  "Green   Report"   on,   E.. 

Nov.  211 

— Road,  Some  Notes  on  Grand  River,  * 

Sept.  137 

— Work.  Iowa  Road  Men  Inspect.  .Sept.  130 

Wet  Concrete -Aug.     92 

—Hands  Down  in,  £ Dec.  244 

White  Surface  for  Burial  Vaults,  l-C 

Dec.  278 

Whitewash    and    Efficiency    in    a    Products 

Plant     Dec.  255 

—Light  House,  I-C Oct.  172 

Wisconsin    Concrete    Roads Sept.  188 

Wood.  Preserving,  in  Concrete,  l-C. Sept.  115 

Wrapping  I-Beams,  l-C .'\ug.     67 

— I-Beams,  *  l-C Oct.  173 

Y 

V.   M.  C.  A.  Building.   Design  Features  of 

San    Diego,    • Dec.  253 
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9 

NOTICE, 

Changes  in  copy  and  discontinuance  orders  for  January  number 
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Editorials 

THIS  ISSUE  of  C<)XC'RETE-Cemk>t  Age  begins  the  second  year  and  the  third 
volume  of  the  publication  in  its  present  form.  Beginning  a  year  ago  with  the 
consolidation  of  Concrete  and  Cement  Age,  with  which  latter  Concrete  Engineermg 
had  previously  been  combined,  Coxcrete-Cejiext  Age  had  a  valuable  heritage  in  the 
support  given  these  three  magazines  by  the  industry  in  which  cement  is  made  and  used. 
Besides  it  had  their  ideals  for  usefulness  which  had  given  the  new  magazine  the  asset 
of  support  from  readers  and  advertisers  alike. 

As  twelve  numbers  of  the  new  magazine  have  been  completed  and  bound  into 
two  rather  heavy  books  and  as  the  first  number  of  the  second  year  goes  to  the  printer, 
the  publishers  of  Coxcrete-Cemext  Age  feel  that  by  applying  every  test  of  effective- 
ness and  usefulness,  this  is  truly  the  leading  magazine  of  the  industry;  it  is  the  leading 
magazuie  not  merely  in  the  fact  that  it  is  the  biggest.  It  might  be  the  biggest  as  a  con- 
sequence of  its  beuig  the  leading  magazine,  but  it  is  the  leading  magazine,  we  believe, 
because  it  comes  closest  to  the  firing  lines  of  the  industry;  it  has  the  splendid  aid 
for  which  it  is  always  grateful,  of  the  men  who  do  things  and  whose  word  is  worth 
something  in  every  line  of  the  cement  and  concrete  field. 

And  for  all  of  that  conviction  we  are  not  smug  nor  satisfied.  The  industry  is  a 
huge,  growing  one  in  which  no  one  can  feel  content  with  what  he  knows  or  has  achieved 
and  it  is  for  this  magazine  to  fill  every  void.  \OV,  the  readers  of  Coxcrete-Cemext 
Age,  can  make  this  a  better  magazine  by  telling  us  of  the  s])ecial  work  on  which  we  are 
not  hitting  the  mark,  or  ])erhaps  are  not  even  aiming  at  the  mark.  If  Coxcrete- 
Cemext  Age  is  not  so  helpful  as  you  woidd  like  it  to  be,  just  indicate  to  us  those 
lines  in  which  it  has  seemed  to  fail.  It  is  for  the  readers  to  make  this  magazine — their 
magazine — a  better  magazine. 

*        *        * 

THE  COXSTRUCTIOX  engineers  of  the  large  corporations  are  the  men  who 
probably  are  called  upon  more  than  anybody  else  to  determine  what  construction 
materials  make  for  economy  and  efficiency.  In  other  pages  of  this  issue  there  are  de- 
scribed methods  by  which  an  industrial  company  turns  out  concrete  fence  ])osts  which 
are  used  to  surround  its  works.  The  panel  of  the  fence  so  far  is  of  wood  picket  con- 
struction. The  construction  engineers  of  this  corporation,  in  talking  the  matter  over, 
stated  that  they  are  working  hard  to  devise  a  substitute  for  the  wooden  panels  in 
between  the  concrete  posts.  The  panels  they  are  now  using  require  painting,  quickly 
rot  and  in  every  way  arc  unsatisfactory.  This  engineer,  in  the  conversation  referred 
to,  summed  the  entire  matter  u])  in  the  four  words  "wood  is  too  expensive."  To  this 
fact   the  American   peo])ie  are  gradually  waking  up. 

T  X  THUS  issue  an  abstract  of  a  pai)er  by  Prof.  Hatt  ])resents  in  brief  the  report  of 
A  a  comprehensive  investigation  into  the  (|ualiti(s  of  reinforcing  steel  which  has  been 
rolled  from  railroad  rails.  This  investigation,  which  was  carried  out  at  the  request 
of  the  Am.  Soc.  for  Testing  Materials  in  order  to  furnish  a  basis  on  which  a  .standard 
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specification  for  this  material  could  be 
built,  is  of  special  interest,  for  there 
has  been  previously  considerable  preju- 
dice, to  a  certain  extent  unfounded, 
against  this  material.  Until  quite  re- 
cently, the  standard  specification  of  the 
Am.  Soc.  for  Testing  Materials  excluded 
this  material  altogether  on  the  ground, 
to  a  certain  extent  well  taken,  that 
there  were  not  sufficient  data  on  which 
to  base  a  specification. 

Much  credit  is  due  the  rail  steel  manu- 
facturers for  the  earnest  and  aggressive 
•  manner  in  which  they  have  won  recog- 
nition for  their  material,  for  while  there 
were  not  so  many  technical  data  available 
covering  the  material  itself,  yet  the  thou- 
sands of  buildings  and  structures  in 
which  rail-carbon  steel  had  been  used 
stood  as  a  testimonial  to  the  quality  of 
this  material ;  and  concrete  engineers  and 
constructors  the  country  over  were  using 
this  without  hesitancy  as  standard  re- 
inforcing material.  Such  extended  and 
satisfactory  use  of  this  material  called 
for  recognition,  and  as  far  as  possible, 
standardization ;  and  the  Hatt  report 
brings  to  the  question  first  hand  accurate 
information. 

So  much  has  been  written  about  ce- 
ment and  its  qualifying  factors  as  a 
structural  material  and  so  little  about 
the  essential  features  of  the  steel  used 
in  concrete  work,  that  this  report  is  of 
first  investigation  on  the  quality  of  re- 
special  interest  as  being  practically  the 
in  forcing  steel. 


Effect  of  Alkali  Just  as  this  issue  goes 
On  Concrete  to  press  we  have  Tech- 
Pipe  nologic  Paper  No.  12 

of  the  United  States 
Bureau  of  Standards  on:  "Action  of  the 
Salts  in  Alkali  Water  and  Sea  Water 
on  Cements."  This  will  be  covered  more 
fully  in  another  issue  but  meantime  we 
cannot  refrain  from  quoting  one  para- 
graph from  the  summary  as  follows ; 

Portland  cement  mortar  or  con- 
crete, ii  porous^  can  be  disintegrat- 
ed by  the  mechanical  forces  exerted 
liy  the  crystallization  of  almost  any 
salt  in  its  pores,  if  a  sufficient 
amount  of  it  is  permitted  to  ac- 
cumulate and  a  rapid  formation  of 
crystals  is  brought  aliout  by  drying : 
and  as  larger  crystals  are  formed 
by  slow  crystallization,  there  would 
be  obtained  the  same  results  on  a 
larger  scale,  but  in  greater  time  if 
slow  drying  were  had.  Porous  stone. 
brick,  and  other  structural  materials 
are  disintegrated  in  the  same  man- 
ner.' Therefore  in  alkali  regions 
where  a  concentration  of  salts  is 
possible,  a  dense  non-porous  surface 
is  essential. 


A  Ten-ft.  Pole  It  is  usual  practice  in 
On  Construction  handling  concrete 
Work  work  of  any   size  to 

have  the  daily  work 
report  show  the  amount  of  work  done 
each  day,  and  the  excavating,  centering, 
steel  and  concrete  are  accurately  reported 
in  the  proper  units.     In   measuring  up 
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work  for  these  reports,  a  10-ft.  pole 
is  very  convenient,  sufficiently  accurate, 
and  economical  of  time.  These  poles, 
purchased  at  any  supply  house,  are  made 
of  a  tough  light  wood,  about  5^-in. 
square,  shellacked  and  graduated  to  feet 
and  inches,  at  least.  Some  poles  carry 
subdivisions  of  ^  in.  and  J4  '"•>  ^t 
least  for  the  first  foot.  The  value  of 
the  pole  over  a  tape  or  a  zig-zag  rule  is 
that  it  is  rigid  and  dimensions  can  be 
quickly  and  easily  secured. 


Nobility  in  The  following  para- 

Concrete  graph  is  quoted  from 

Architecture  ='    '"'^ce"'    address    by 

W.  R.  Lethaby,  F.  R. 
I.  B.  A.,  before  the  Architectural  Asso- 
ciation of  England.  One  sentence,  the 
one  to  the  effect  that  concrete  can  never 
become  a  "noble  type  of  architecture" 
is  of  interest  in  that  it  indicates  in  what 
class  this  architect  belongs — that  "it 
can't  be  done''  class,  who  have  gone  at 
every  new  development  in  a  half- 
hearted and  wholly  skeptical  manner. 
The  paragraph   follows : 

It  must  be  admitted  that,  not- 
withstanding its  virtues,  concrete 
lias  certain  special  defects.  Such, 
for  instance,  are  poor  surface  and 
colour  and  the  tendency  to  crack. 
The  least  cracking  seems  to 
destroy  our  pleasure  in  a  fabric 
which  should  be  continuous  as  a 
china  vase.  Again,  concrete  con- 
struction seems  to  call  for  a  large 
supply  of  commonest  labour,  a 
society  of  navvies  organised  by 
g.?.ngers.  So  far  as  this  is  neces- 
sarily the  case,  concrete  structures 
can  never,  I  think — however  high 
their  functions  may  be  or  however 
perfect  their  forms — become  a 
noble  type  of  architecture.  For  I 
must  repeat  again  and  again,  a 
fine  architecture  is  not  a  question 
of  shapes,  but  of  the  quality  of 
the  effort  that  has  gone  into  it 
over  a  long  space  of  time.  Every 
nhase  of  art  is.  so  to  say,  the 
logic  of  a  principle.  Still,  even  if 
concrete  construction  docs  depend 
on  essentially  slave  labour,  we 
must  do  the  best  we  can  while 
continuing  to  use  it. 
In  the  same  address  Mr.  Lethaby 
points  out  certain  factors  in  concrete 
design  that  are  well  recognized,  such 
as  the  use  of  broad  paneled  surfaces, 
rounded  corners,  sweeping  curves,  etc. 
He  adds  also,  a  good  word  for  the 
frank,  self-evident  use  of  veneers. 

His  reference  to  a  possible  lack  of 
nobility  of  concrete  design  could  be 
refuted  by  calling  attention  to  work  in 
England — the  most  recent  example  of 
which  is  the  Museum  Building  at  York. 
Nobility  in  design  should  imply  genuine 
fitness,  true  and  long-enduring  service 
and  leadership.  Apply  these  require- 
ments to  a  concrete  arch  bridge  with  its 
sweeping  curves,  and  homogeneous  con- 
struction, to  any  of  the  church  structures 
which  have  been  built  recently  with  an 
eye  to  a  true  interpretation  of  concrete 
as  a  structured  material,  apply  them 
even  to  our  modern  loft  and  factory 
buildings  and,  it  will  be  seen  that  in  fire- 
proof qualities,  in  maximum  "day  light- 
ing"   facilities,    in    comfort   and    safety, 


they  are  noble  in  design   and  construc- 
tion. 

Ideas  of  the  nobility  of  men  or  things 
have  probably  changed  considerably 
within  the  last  100  years.  Today,  con- 
crete offers,  in  construction  and  design, 
much  that  is  noble. 


Cleveland  Tests  Manufacturers  of  con- 
Show  Value  of  Crete  block  should  be 
Power  Tamping  interested  in  the  re- 
port of  the  Cleveland 
Building  Commission  on  the  relative 
properties  of  machine-tamped  and  hand- 
tamped  concrete  block.  Machine-tamped 
block  selected  at  random  from  Cleve- 
land plants,  showed  an  average  absorp- 
tion under  test  of  5.57%  in  48  hrs.,  while 
hand-tamped  block,  selected  and  tested 
under  the  same  conditions,  showed  an 
average  absorption  of  8.04%  in  the  same 
length  of  time.  Power-tamped  block 
developed  an  average  resistance  to 
crushing  of  1,046  lbs.  per  sq.  in.,  while 
the  average  for  hand-tamped  block  was 
815  lbs.  per  sq.  in.  These  tests  seem 
to  indicate  that  power  tamping  makes  a 
block  about  25%  better  from  the  stand- 
points of  impermeability  and  resistance 
to  pressure.  It  looks  as  if  the  mechani- 
cal tamper  ought  to  be  a  good  invest- 
ment for  the  plant  manager  who  wants 
to  make  the  best  concrete  block  possi- 
ble. 

The  Cleveland  tests  with  steam-cur- 
ing and  air-curing  show  that  the  absorp- 
tion of  steam-cured  block  was  about 
6.83%  and  the  block  developed  a  resis- 
tance to  crushing  of  867  lbs.  per  sq.  in. 
Air-cured  block  showed  an  absorption 
of  7.52%  and  a  resistance  of  794  lbs.  per 
sq.  in.  This  indicates  that  steam  curing 
is  less  essential  to  the  success  of  a 
concrete  block  than  is  adequate  tamping, 
though  curing  by  steam  is  without 
question  very  much  more  nearly  uniform 
than  air  curing  can  ever  be. 

The  inspectors  at  Cleveland  suggest 
the  advisability  of  not  using  lake  sand 
in  Cleveland  and  its  vicinity  for  the  rea- 
son that  the  grains  are  small  and  of  too 
nearly  a  uniform  size  to  make  the  best 
quality  of  block. 
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Reinforced  Concrete  in  Factory  Construction 

Some  Details  of  Mill  and  Dam   Work   in 
Reinforced    Concrete    at    Milton,    N.    H. 


Not  only  is  reinforced  concrete  used  throughout  for  the 
buildings  which  house  a  leatherboard  factory  and  the  dam 
which  furnishes  the  power,  but  the  beater  tubs  and  stock 
chests  also  are  built  of  this  material. 


In  1912,  there  was  constructed  by  the 
Milton  Leatherboard  Co.,  at  Mihon,  N. 
H.,  a  new  reinforced  concrete  mill,  on 
the  site  of  the  former  plant  previously 
destroyed  by  fire.  This  mill  is  located 
on  the  west  bank  of  the  Salmon  Falls 
River  in  Milton  village,  about  !4-'Tii. 
below  the  reservoir  dam.  Mills  of  vari- 
ous kinds  have  occupied  this  site  for  a 
century  and  at  least  four  are  known  to 
have  been  destroyed  by  fire.  Two  wood- 
en mills  have  been  lost  by  the  above 
company  in  the  past  12  years  from  fire. 

A  large  proportion  of  the  product 
manufactured  by  this  company  consists 
of  leatherboards,  made  from  leather 
scrap,  used  for  heeling  in  the  manufac- 
ture of  shoes.  The  location  of  the  mill 
is  admirably  adapted  to  this  purpose. 
First,  by  reason  of  an  excellent  water 
power ;  second,  in  having  a  spur  track 
from  the  main  line  of  the  Boston  & 
Maine  R.  R.  closely  paralleling  the  mill 
its  entire  length,  and  extending  past  the 
mill,  over  a  trestle,  several  hundred  feet. 
This  simplifies  the  handling  of  raw  stock 
into,  and  the  finished  product  out  of  the 
mill. 

Again,  the  conditions  for  handling  the 
raw  stock  to  beating  engines  are  excep- 
tionally good,  as  the  beaters  are  located 
in  the  mill  basement  about  18  ft.  below 
the  level  of  car  floor,  which  is  also  the 
level  of  the  first  floor  of  mill.  Rein- 
forced concrete   runways  arc  placed  at 
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each  entrance  door,  three  in  number, 
extending  across  the  lean-to  section  of 
mill,  or  stock  pit,  to  the  side  of  the 
main  mill  building,  with  other  runways 
connecting  transversely  to  those,  so  that 


CONCRETE-CEMENT  AGE 


stock  may  be  trucked  to  various  points 
over  the  stock  pit,  and  dumped  to  the 
fioor  below.  As  the  beating  engines  are 
lined  up  directly  in  front  of  the  stock 
pit,  the  further  handling  of  stock  into 
tlicm  is  reduced  to  the  minimum. 
General  Iiayont  of  Plant 

The  main  i)uilding  in  plan  is  183'  6" 
long  by  fiS'  wide,  with  lean-to  over  stock 
pit  118'  long  by  38'  wide.  Abutting  the 
lean-to  on  its  southerly  end,  and  the  main 
building  on  its  westerly  side  is  the  boiler 
and  engine  house,  3G'  by  32'  in  plan. 
This  building  is  of  brick  construction 
and  is  the  original  structure  which,  with 
its  contents,  was  saved  without  serious 
injury  from  the  fire,  except  the  roof, 
which  has  now  been  renewed  with  rein- 
forced concrete  construction. 

In  elevation  the  main  mill  consists  of 
two  stories  and  basement,  with  sub- 
liascmcnt  on  the  easterly  side  extending 
:ts  entire  length  and  16'  in  width.  Height 
from  sub-bascmcnt  floor  to  top  of  base- 
ment floor  is  17'  G".  Height  of  basement 
lo  top  of  fir.st  floor  is  17'  6".  Height 
'if  first  and  second  stories  is  12'  0"  each. 

Briefly,  the  floor  construction,  in  skcle- 
lon,  consists  of  a  central  row  of  columns, 
spaced  longitudinally  8'  3"  on  centers, 
with  floor  beams  and  rafters  spanning 
right  and  left  to  side  wall  columns.  The 
beams  and  floor  slabs  were  cast  simul- 
laneously,  thus  forming  a  monolithic 
body  and  producing  thereby  a  T-beam 
ifFect.  This  is  also  true  of  the  rafters 
.ind  the  roof  slab.  The  wall  panels  from 
floors  up  to  window  sills  are  of  rein- 
forced concrete  and  were  cast  in  place 
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after  column  forms  were  removed.  All 
stairways  are  of  reinforced  concrete 
construction.  Twisted  steel  bars  were 
used  throughout  for  reinforcement.  The 
wliole  structure  is  founded  on  solid 
ledge. 

Between  the  basement  and  the  stock 
pit,  the  floors  of  which  are  on  the  same 
level,  all  partitions  were  omitted,  leaving 
an  unobstructed  pasageway  except  for 
the  wall  columns,  and  these  were  cut 
mit  below  the  first  floor  level  wherever 
tlu-y  would  otherwise  have  been  directly 
in  front  of  the  beating  engines,  the  re- 
maining sections  being  supported  by 
longitudinal  beams  spanning  between  the 
full  height  wall  columns  next  in  line. 

stock  Chests  of  Concrete 

In  the  sub-basement  are  installed  five 
circular  reinforced  concrete  stock  chests 
12'  0"  in  diameter  by  15'  0"  deep.  All 
are  equipped  with  agitators  whose  shafts 
extend  up  through  bearings  placed  in 
the  basement  floor  slab  to  a  horizontal 
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shaft,  supported  by  hangers  un  harness 
work,  secured  to  floor  beams  overhead 
in  basement,  where  they  are  operated  by 
bevel  gearing. 

At  the  southerly,  or  downstream  end, 
of  the  sub-basement  two  conical  rein- 
forced concrete  settling  tanks  are 
located,  the  purpose  of  which  is  to  re- 
claim all  of  the  waste  stock  which  may 
escape  the  wet  machines,  or  from  any 
other  cause,  in  the  process  of  manufac- 
ture. 

The  upstream  end,  adjacent  to  fore 
bay,  is  occupied  by  the  waterwheel  case, 
main  driving  pulley,  fire  pump,  etc. 

In  the  basement  are  located  the  beat- 
ing engines,  wet  machines,  electric  gen- 
erator, service  pumps  and  all  of  the 
shafting  required  in  the  mill. 

The  first  story  will  be  used  for  finish- 
ing, shipping  and  storage.  From  this 
floor  connection  is  made  with  a  room 
over  the  boiler  and  engine  rooms,  in  that 
building,  which  will  serve  as  a  repair 
shop,  and  is  equipped  with  a  small  motor 
for  driving  the  necessary  machinery  for 
that  purpose. 

The  second,  or  top  story  of  the  mill. 
is  entirely  devoted  to  the  process  of 
drying  the  leatherboard.  it  being  con- 
veyed on  trucks,  by  elevator,  directly  to 
this  floor,  after  coming  off  the  wet  ma- 
chines. 

In  the  process  of  drying,  six  lar?-^ 
rotary  exhaust  fans  will  be  used,  which 
are    set   in   circular   apertures   provided 


in  end  walls  of  the  mill,  tliree  at  each 
end.  These  fans  will  be  driven  by 
belts  from  individual  electric  motors. 

After  being  thoroughly  dried  the  board 
is    conveved    to    the    next    floor    below 
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where  it  is  calendered,  packed  and 
weighed,  and  is  either  shipped  directly 
to  market  or  stored  on  the  same  floor 
ready  for  transportation  when  desired. 
.\s  above  stated,  the  entire  equipment 
of  shafting  is  located  in  the  liasement. 
This  consists  principally  of  a  heavy 
main  line  supported  by  post  hangers 
secured  to  the  row  of  columns  in  cen- 
ter of  mill.  From  this  line  the  beating 
engines  are  directly  belted,  also  the  main 
water   service   pump,   the    elevator,   the 


calenders  on  tlie  floor  next  above,  coun- 
ter shafts    for   wet   machines,  agitators, 
and  other  miscellaneous  machinery. 
Floor  FiniBh 

Throughout  the  building  all  floors  are 
of  reinforced  concrete,  the  basement 
floor  being  made  of  a  concrete  propor- 
tioned 1 :2'X  :5,  while  the  other  floors  are 
of  a  1 :2  mixture  with  trap  rock,  and  on 
top  of  this  is  a  1-in.  granolithic  finish. 
The  basement  floor  is  a  6-in.  concrete 
slab  increasing  to  8"  at  one  side.  The 
finished  stock  room  floor  is  a  5J/'-in. 
slab  and  the  dryer  floor  4^-2". 
Concrete  Beater  Tabs 

Unique  and  distinguishing  features  of 
this  plant  are  the  beating  engine  tubs 
and  wet  machine  vats  which  are  con- 
structed entirely  of  reinforced  concrete, 
and  it  is  thought  that  this  is  the  first 
instance  of  the  kind  in  this  country. 
Much  credit  is  due  S.  F.  Dawson,  treas. 
of  the  Milton  Leatherboard  Co.  for 
originating  the  idea,  and  also  for  his 
courage  in  opposition  to  adverse  criti- 
cism in  carrying  it  into  execution.  The 
results  have  thus  far  been  most  gratify- 
ing, as  so  smooth  and  symmetrical  are 
the  tubs  in  appearance  that  they  may  be 
classed  almost  as  works  of  art. 

The  method  of  construction  of  the 
tubs,  in  brief,  was  as  follows; 

First,  the  ledge  was  carefully  leveled 
and  cleaned  at  location  of  beaters.  The 
reinforcement  steel  was  bent  to  the 
desired  shapes,  assembled  as  a  complete 
network  and  strongly  wired  together. 
This  was  then  set  up  in  final  position. 
Neat  wooden  forms  were  constructed 
conforming  to  both  inside  and  outside 
dimensions  of  the  tub,  carefully  adjusted 
and  secured  to  correct  position,  and  the 
whole  tub  was  then  cast  as  one  piece. 
Small  bolts  were  embedded  in  the  top 
at  regular  intervals  for  securing  or- 
dinary cast  iron  capping  as  commonly 
used  for  wooden  tubs. 

The  backfall  and  midfeatlier  were 
cast  separately  after  the  tub  forms  were 
removed,  the  reinforcing  bars  for  these 
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parts  having  previously  been  anchored 
into  the  tub  bottom. 

Special  cast  iron  packing  boxes  were 
constructed,  for  the  beater  shaft,  in 
such  manner  as  to  obtain  the  strongest 
possible  connection  with  sides  of  the 
tub. 

Brass  emptying  valves  were  set  into 
bottom  of  tubs,  connecting  with  under- 
floor  conduits  leading  to  stock  chests, 
washout  drains,  etc. 

After  the  forms  were  removed  from 
the  tubs,  the  basement  floor  was  cast 
around  them.  This  floor  was  laid  on 
ledge  foundation  throughout,  except 
over  the  sub-basement,  where  beams  and 
slab  were  employed. 

As  will  be  seen  by  the  several  illus- 
trations, the  mill  is  extremely  well 
lighted  by  an  abundance  of  large  win- 
dows. Besides,  all  walls  and  overhead 
ceilings  have  been  treated  with  a  coat- 
ing of  white  cold  water  paint,  which 
lends  to  the  rooms  a  particularly  bright 
and  cheerful  aspect. 

Sam  Constroction 

Another  interesting  feature  of  the 
work  done  on  this  plant  is  the  method 
of  reconstructing  the  dam  which  was 
originally  built  in  the  following  manner : 
A  heavy  dry  stone  wall  was  laid  up 
across  the  ledge  gorge,  through  which 
the  river  flows,  with  the  downstream 
face  slightly  battered.  From  the  up- 
stream top  corner  of  this  wall  a  back- 
filling of  small  stones  was  deposited 
until  its  surface  was  at  an  angle  of  45° 
with  the  horizontal  top  of  main  wall. 
Cap  logs  were  laid  on  the  top  of  this 
wall,  and  other,  sided,  sticks  were  em- 
bedded in  the  stone  backfilling,  as  spik- 
ing timbers.  The  whole  surface  was 
then  planked,  the  upstream  cap  log 
having  beveled  edge  to  receive  spikes 
from  plank  on  the  slope  as  well  as  those 
from  the  horizontal  planking.  Wooden 
tents  were  set  up  at  regular  intervals, 
secured  by  rods  into  the  cap  logs,  and 
were  provided  with  grooves  for  flash 
boards,  and  a  plank  walk  laid  on  these 
bents  extended  across  the  dam.  This 
dam  was  leaky  and  unsatisfactory, 
mainly  on  account  of  the  difficulty  of 
making  tight  connection  with  ledge  at 
the  toe,  at  time  of  construction. 

In  reconstructing  the  dam,  a  coff^er- 
dam  was  built  a  short  distance  upstream 
and  the  river  flow  diverted  into  an  old 
abandoned  mill-race,  which  conveyed 
the  water  back  into  its  natural  channel 
some  distance  below  the  mill.  The 
planking  was  removed  from  the  old  dam 
and  the  cap  logs  from  top  of  the  heavy 
dry  wall,  but  the  spiking  sticks  in  the 
slope,  being  sound,  were  not  disturbed. 
All  rubbish  was  then  removed  from  toe 
of  dam,  leaving  the  ledge  bare  and 
clean.  Forms  were  placed  and  a  con- 
crete facing  was  cast  over  the  entire 
slope,  ranging  in  thickness  from  18"  at 
bottom  to  12"  at  top.  This  facing  was 
■  carried  over  the  top  of  the  heavy  dry 
wall  and  there  increased  in  thickness, 
forming  a  caping  about  3  ft.  thick. 
Into  this  capping  at  regular  intervals 
steel  rods  were  embedded.  At  these 
points  forms  were  set  up  and  concrete 
bents  were  cast,  provided  with  slots  for 
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holding  flash  boards,  and  a  slab  was 
cast  over  all  for  a  walk.  A  neat  pipe 
railing  was  installed  beside  the  walk  to 
insure  safety  in  operating  the  flash 
boards.  After  the  work  was  completed 
the  cofferdam  was  removed,  the  water 
was  run  through  the  water  wheels  and 
a  substantial  concrete  wall  was  con- 
structed across  the  temporary  diverting 
channel.  Waste-ways  were  provided  in 
this  wall,  equipped  with  gates  and  up-to- 
date  mechanism. 

The   results  of  this  \vork  were  most 
satisfactory,  the  dam  now  being  water- 
tight. 
General  ITotes 

The  contract  for  constructing  the  en- 
tire plant  was  awarded  the  Aberthaw 
Construction  Co.,  Boston.  The  wet  ma- 
chines and  all  iron  work  for  beating 
engines  were  built  by  the  Noble  &  Wood 
Machine  Co.,  Hoosick  Falls,  N.  Y.  The 
generator  and  other  electrical  apparatus 
were  furnished  by  the  Allis-Chalmers 
Co..  through  its  Boston  office.  The 
elevator,  of  5  tons  capacity,  was  pur- 
chased from,  and  installed  by  the  Otis 
Elevator  Co.,  34-33  India  Street.  Boston. 

The  railroad  track  scales  and  inside 
shipping  scales  were  purchased  from  the 
Howe  Scale  Co.,  Rutland.  Vt. 

The  plant  was  designed,  all  plans  fur- 
nished, and  construction  supervised  bv 
I.  W.  J.^nes.  Cons.  F.ngr..  Milton.  N.  H. 


One-Course  Pavement  Put  Down 
in  Two  Layers 

Some  interesting  views  on  one-  and 
two-course  concrete  paving  are  present- 
ed by  Clarence  E.  Bayley,  city  engineer 
of  Pomona.  Cal.,  in  a  paper  prepared 
for  the  last  convention  of  the  League 
of  California  Municipalities.  The  fol- 
lowing is  an  excerpt  from  that  paper: 
Having  had  an  experience  of  some 
years  with  the  various  forms  of  paving, 
from  the  high-priced  but  sterling  old 
Nicholson  patent  wood  pavement,  run- 
ning thence  down  the  scale  to  cedar 
block  upon  a  sand  foundation.  I  have, 
from  a  process  of  elimination,  concen- 
trated my  thought  and  effort  towards 
the  perfection  and  adoption  of  a  form 
of  Portland  cement  concrete  of  a  thick- 
ness commensurate  with  the  needs  of 
traffic,  surfaced  with  a  mat  of  asphaltum 
oil  and  screenin.gs  of  from  54"  to  3^" 
in  thickness,  as  being  at  once  the  cheap- 
est and  best  pavement  available — best, 
because  of  speed  and  economy  in  con- 
struction and  early  availability  and  be- 
cause it  tends  to  minimize,  if  not  wholly 
eliminate,  friction  in  traffic  by  reason 
of  the  firmness  of  the  foundation,  there- 
by enabling  larger,  heavier  loads  and. 
for  the  same  reason,  greater  ease  in 
pleasure  vehicles,  and,  cheaper,  because 
in  California,  generally,  granite  boul- 
ders or  other  form  or  character  of  rock 
are  so  conveniently  at  hand.  Boulders 
are  in  the  main  a  source  of  annoyance 
and  expense  in  clearing,  and  on  account 
of  their  very  abundance,  are  for  con- 
venient size  for  crushing  and  generally 
short,  inexpensive  hauls,  a  desirable 
material  for  a  mineral  aggregate. 

My   proposition    differs    largely    from 


the  commonly  accepted  methods  of  con- 
struction, inasmuch  as  I  propose  to  elim- 
inate   the    sidewalk    form    of    surfacing 
and  concentrate  all  of  the  good  in  Port- 
land cement  in  one  thickness  of  as  good 
as  1 :2  :4  mix.  in  a  thickness  of  not  less 
than   4  in.,  and  advancing  in  depth  of 
structure  as  the  traffic  of  the  given  street 
demands.     Specifications  largely  require 
a  sub-structure  of  l.ZYz  :8',  or  with  a  top 
wearing   surface   of   1:3   or   1:3,    which 
from   the  very  nature   of   Portlands    is 
against   permanency,   the   crystallization 
or    hardening    process    tending    to    pull 
apart  the  wearing  surface  from  the  sub- 
structure, the  wearing  surface  condens- 
ing and  contracting  in  a  varying   ratio 
on  account  of  the  excess  quantities  of 
cement  contained  therein  over  the  minor 
quantity  in  the  sub-structure ;  moreover, 
a  1 :2  or  1 :3  surface  is  harder  and  there- 
fore  more  slippery  for  animal  use  and 
contributes  to  an  excess  of  noise  so  ob- 
jectionable.    Simple   as   the    fabrication 
of  a  concrete  pavement  would  seem  to 
be.  there  is  yet  a  great  danger  that   in 
inexperienced    hands     its     maximum 
strength  and  value  may  not  be  produced. 
The  quantity  of  water  should  be  suffi- 
cient only  to  produce  a  good  martar  plas- 
ticity, should  be  used  in  not  exceeding  10 
min.  after  applying  water,  and  the  con- 
crete should  never  be  laid  upon  ground 
until  the  grade  has  first  been  made,  rolled 
thoroughly  and  "then  some,"  and  amply 
moistened  to  prevent  absorption  of  the 
water  in  the  concrete  so  essential  to  its 
crystallization.       Differing     from     other 
forms  of  pavements,  cement  concrete  can 
be   made  to  conform  to  the  engineer's 
contemplated  crown  in  the  most  exacting 
detail,  unlike  sections  produced  under  a 
5-  or   10-  ton   roller  as  by  means   of  a 
template  the  surface  of  a  concrete  road- 
way can  be  drawn  to  perfect  lines.    My 
experience  in  handling  Portland  causes 
me    to    favor    laying   any    thickness    of 
work    in    two    courses.      In    laying    two 
courses,  understand  me.   the  one  is  al- 
most   coincident    with    the    other,    as    I 
follow  the  first  in  not  exceeding  5  min., 
generally  less,   and,   though   no   set  has 
taken   place   or  can   take  place   in  that 
time,  there  is  yet  an  imperceptible  con- 
centration in  the  first  section  that  con- 
serves   the    values    in    the    cement    and 
causes    the    second    course    to    remain 
"live"   lon.g   enough   to  promote  its  hand- 
ling and  so  drawing  to  a  clean,   sharp 
line  for  section.    In  thicker  sections  this 
method    would    not    be    necessarily    re- 
quired, as  the  larger  body  would  retain 
the  "puddle"  sufficiently  long  to  compass 
the  same  results.     Manipulation  of  con- 
crete, as  before  stated,  should  cease  in 
a  period  of  10  min.  after  water  has  been 
added. 

I  am  not  particular  about  rock,  and 
should  use  any  rock  available,  all  with- 
in reason  as  to  hardness  and  tou.ghness. 
It  ought  to  be  crushed  and  screened  to 
1-in.  cube  size,  never  larger,  except  in 
bottom  course  of  heavy  work,  and  its 
own  screenings,  if  uniform  and  proper- 
ly proportioned  to  a  percentage  neces- 
sary to  fill  all  voids  thoroughly  and  ful- 
ly will   make  a   more  satisfactory  con- 
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Concrete.  With  a  Diameter 


Crete  than  with  the  use  of  sand.  It  goes 
without  saying  that  the  rock  used  should 
be  clean  and  free  from  soils  or  other 
accretions,  as  any  foreign  matter  deter- 
iorates and  prevents  the  full  develop- 
ment of  the  strength  of  Partlands. 


A  Large  Concrete  Dome  in 
Australia 

The  accompanying  illustration  shows 
the  dome  for  the  reading  room  of  the 
recently  completed  Public  Library  build- 
ing, Melbourne,  Australia.  This  dome 
covers  an  octagon-shaped  building 
20,750  sq.  ft.  in  area.  The  dome  itself 
is  120'  in  inside  diameter.  The  prin- 
cipal structural  features  are  16  main 
ribs  which  are  4S"  x  24"  at  the  spring 
line  and  24"  x  18"  at  the  crown.  In 
the  central  part  of  the  dome  the  ribs 
pitch  against  an  octagon  ring  which  is 
34'  in  diameter.     The  distance  between 


the  opposing  inside  faces  of  the  ten- 
sion band  at  the  spring  line  is  124'  6". 

This  dome  was  built  by  Swanson 
Bros.,  contractors,  Melbourne;  Bates, 
Peebles  &  Smart,  are  the  architects. 
The  reinforcing  steel  throughout  was 
furnished  by  the  Trussed  Concrete  Steel 
Co.,  Ltd.,  London. 

It  is  interesting  to  compare  this  dome 
with  many  of  the  large  domes  in  the 
world.  The  dome  of  the  Pantheon  at 
Rome  is  142'  in  diameter,  and  St. 
Peter's,  Rome,  137'.  The  dome  of  the 
Church  of  St.  Sophia,  at  Constantinople, 
has  a  span  of  105',  while  St.  Paul's. 
London,  has  a  span  of  102'.  The  top 
of  the  lantern  of  the  Melbourne  dome 
is  114'  above  the  level  of  the  reading 
room. 

This  recent  structure  stands  as  a 
monument  to  the  wonders  of  successful 
concrete  construction. 


Modern  Construction  in 
Madagascar 

The  accompanying  illustration  which 
has  been  received  from  James  G.  Car- 
ter, the  American  consul  at  Tamatave, 
Madagascar,  shows  a  residence,  office 
building  and  warehouse  recently  con- 
structed at  Tamatave  by  the  Havraise 
Peninsulaire  Steamship  Co. 

The  construction  shown  in  this  build- 
ing is  adopted  to  meet  best  the  con- 
dition and  as  shown  in  the  illustra- 
tions, the  residence  uses  both  concrete 
and  brick.  The  small  office  building  is 
evidently  of  pre-cast  concrete  slabs, 
while  the  warehouse  of  steel  frame  will 
have  concrete  floor  and  foundation  and 
concrete  wall  panels.  The  walls  of  the 
warehouses  were  under  construction  at 
the  time  the  photograph  was  taken. 


General  View  Showinc  Modehn  Con.stkuction   in    Madagascar 
The  residence,  office  and  warehouse  of  the  Havraise  Peninsulaire   Steamship  Co.  at  T;i 
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Apparatus  for  Determining  Consistency* 


BY   CLOYD   M.    chapman; 


able  size  and  shape  resting  on  a  non- 
absorbent  surface  such  as  glass  or 
metal  and  then  removing  the  form  and 
noting  the  settling  or  "sluffing"  down, 
either  with  or  without  the  assistance  of 
a  jar  or  shock,  of  the  unsupported  mass 


The  need  of  a  method  for  the  rea- 
sonably accurate  determination  of  con- 
sistency of  neat  cement  paste,  lime 
paste,  cement  mortar,  lime  mortar  and 
concrete  has  been  felt  for  a  long  time. 
The  Vicat  needle  has  served  its  pur- 
pose in  testing  cement,  and,  with  its 
only  rival  the  "ball  test,"  has  furnished 
an  accurate  and  simple  means  of  de- 
termining the  consistency  of  neat  Port- 
land cement  paste.  Xeither  the  needle 
nor  the  ball  method  has  been  success- 
fully applied  to  lime  paste  or  to  mor- 
tars and  neither  can  be  used  at  all  with 
concrete.  In  fact,  there  is  now  no  meth- 
od in  general  use  in  this  country  for 
determining  with  any  accuracy  the  con- 
sistency of  a  concrete,  nor  is  there  any 
way  in  use  of  describing  a  consistency 
except  in  broad  descriptive  terms  such 
as  "dry,"  "wet,"  "sloppy,"  "mushy,"  etc. 

In  the  case  of  cement-sand  mortars 
using  other  than  standard  Ottawa  sand, 
it  has  been  customary  to  determine  the 
consistency  in  a  very  roundabout  way. 
First,  the  percentage  of  water  required 
to  make  a  paste  of  standard  consistency 
with  the  particular  cement  used  is  de- 
termined by  the  Vicat  needle  or  by  the 
ball  method.  Then,  by  the  aid  of  the 
t^ble  prepared  by  the  Am.  Soc.  of  Civ. 
Engrs.,  is  determined  the  percentage 
of  water  which  shall  be  used  and  a  mor- 
tar is  made  up  of  a  1:3  mixture  of 
cement  and  standard  Ottawa  sand  of 
standard  consistency.  Then  by  making 
up  a  mixture  of  the  sand  and  cement  to 


'A  paper  presented  before  the  16tli  .Annual 
Meeting  of  tlie  .\m.  .Soc.  for  Testing  Mate- 
rials, June  26,  1913 

tKng.  of  Te^ts.  Wcstingliouse,  Cluirch,  Kerr 
&  Co.,  X.   1.  C. 
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be  tested  the  operator  may  guess  when 
he  has  the  same  consistency  as  the 
standard  sand  mortar.  This  is  a  crude 
and  uncertain  method  of  determining 
consistency  of  mortars  and  only  one 
consistency  can  thus  be  determined,  but 
it  is  the  one  in  use  at  the  present  time. 
In  the  case  of  the  lime  pastes  and  lime 
mortars  and  of  concrete  there  is  no 
generally  accepted  method  for  deter- 
mining consistency  so  far  as  the  writer 
knows.  As  the  necessity  for  testing  all 
sand  to  be  used  in  important  concrete 
work  is  becoming  more  fully  realized, 
there  is  an  increasing  demand  and  ne- 
cessity for  a  method  of  determining 
the  standard  consistency  to  which  mix- 
tures of  cement  and  the  sand  to  be 
tested  shall  be  mixed. 
Consistency  An  Important  Factor 

.\nothcr  demand  for  sucli  a  method 
arises  from  the  increasing  favor  in 
which  tests  of  concrete  are  held.  Lab- 
oratory tests  of  concrete  to  determine 
the  best  proportions  in  which  to  use 
the  available  materials  are  becoming 
more  common  every  year  and  a  method 
is  needed  for  standardizing  consistency 
of  the  mixture  so  that  results  may  be 
more  nearly  duplicated  and  conditions 
reproduced. 

It  is  ■  with  a  view  to  finding  a  sim- 
ple and  easy  yet  reasonably  accurate 
method  of  determining  consistency  of 
rather  wet  concrete,  in  order  that  a  se- 
ries of  tests  might  be  carried  out  under 
uniform  conditions  by  several  college 
laboratories  scattered  over  the  country, 
that  the  first  trials  of  the  method  here 
described  were  made  in  the  laboratory 
of  Westinghouse,  Church,  Kerr  &  Co., 
\.   Y.   C. 

The  method  consists  in  depositing  the 
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mortar  or  concrete  in  a  form  of  suit- 
of  paste,  mortar  or  concrete  left  stand- 
ing. 

The  size  and  shape  of  the  form  used 
depend  upon  the  consistency  to  which 
it  is  desired  to  bring  the  material  be- 
ing tested,  a  low  form  of  large  area 
being  used  for  soft,  wet  mi.xtures  and 
smaller,  taller  forms  for  dryer  mixtures. 

For  concrete  containing  coarser  ag- 
gregate it  is  advisable  to  use  a  form  at 
least  twice  the  greatest  dimension  of 
the  largest  pieces.  In  case  of  stiff 
pastes  or  dry  mortars  or  concrete  it  is 
necessary  to  jar  or  shock  the  mass  in 
order  to  produce  an  appreciable  set- 
tlement. 

A  very  definite  consistency  for  a  wet 
concrete  mixture  may  be  detennined  as 
follows :  A  smooth  circular  metal  form 
slightly  tapering  from  end  to  end,  about 
3  in.  in  diameter  at  the  larger  end, 
2^  in.  at  the  smaller  end,  and  open  at 
both  ends  is  placed  on  a  glass  plate 
with  the  larger  end  down,  filled  with 
the  concrete  to  be  tested  and  the  top 
leveled  off.  The  metal  cylinder  or  form 
is  then  carefully  lifted  and  the  con- 
crete allowed  either  to  support  itself,  if 
dry  enough  to  do  so,  or  to  settle  down 
if  wet  enough  to  flow.  The  consist- 
ency desired  is  such  that  the  concrete 
will  just  start  to  settle  or  "sluff  off" 
when  the  form  is  lifted.  If  it  stands 
erect  and  holds  its  shape  without  change, 
it  is  too  dry.  If  it  sinks  to  a  heap  it 
is  too  wet.  If  incipient  settling  or  sink- 
ing takes  place,  the  consistency  is  that 
sought. 

In  A  of  Fig.  1  is  shown  the  only  ap- 
paratus needed  to  perform  the  test; 
namely,  a  plate  of  glass  or  other  non- 
absorbent  material  and  a  sli.ghtly  taper- 
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ing  cylinder  about  3  in.  in  diameter  and 
5   in.  high. 

In  B  is  shown  a  test  in  which  the 
concrete  was  too  dry,  and  at  C  is  one 
that  was  too  wet,  and  at  D  one  that 
was  just  right. 

When  the  desired  consistency  is  so 
stiff  that  no  flow  takes  place  when  the 
form  is  removed,  or  if  the  material 
under  test  will  not  readily  slip  out  of 
the  form,  then  a  membrane  lining  is 
used  inside  the  form  and  jarring  is  re- 
sorted to  in  order  to  make  the  material 
under  test  settle  or  flow  so  as  to  per- 
mit measuring  the  amount  of  that  flow. 
The  membrane  used  may  be  thin,  hard 
rubber  of  such  size  as  just  to  line  the 
inside  of  the  mold.  This  lining  is  placed 
inside  the  form  before  it  is  filled.  After 
filling  and  removing  the  form  the  plate 
on  which  the  test  rests  is  lifted  a  defi- 
nite height  and  allowed  to  fall.  One 
of  the  methods  by  which  this  jarring 
may  be  accomplished  is  by  inserting 
under  one  edge  of  the  glass  plate  an 
object  of  the  exact  height  that  it  is 
desired  that  the  plate  shall  fall,  and 
quickly  withdrawing  it. 

The  jar  or  shock  causes  the  paste  or 
mortar  to  settle  somewhat  and  so  in- 
crease its  circumference.  This  increase 
in  circumference  is  indicated  by  a  gap- 
ing open  of  the  ends  of  the  membrane 
at  the  joint  by  a  definite  amount  for  a 
given  consistency.  If  the  gap  is  less 
than  the  proper  amount,  the  mixture 
was  too  dry;  if  more,  it  was  too  wet. 

In  Fig  2  are  shown  at  A  the  appa- 
ratus necessary  for  the  test ;  namely 
the  metal  cylinder,  glass  plate,  lining 
and  metal  strip  for  jarring. 

At  B  is  shown  the  specimen  with  the 
lining  after  the  form  has  been  removed 
and  with  a  metal  strip  inserted  under 
the  edge  of  the  glass  plate  ready  to  be 
withdrawn  and  allow  the  plate  to  drop, 
.^t  C  is  shown  the  specimen  after  the 
jar  of  falling  and  shows  the  opening 
of  the  lining  due  to  the  jar.  At  D 
is  a  similar  test  piece  which  was  slightly 
too  dry  and.  therefore,  the  opening  of 
the  lining  was  not  equal  to  the  required 
amount.  .\t  E  is  shown  another,  which 
was  too  wet  and  therefore  opened  too 
much. 
Direct  Readiner  Feature 

As  this  ripening.'  of  the  lining  is  the 
indicator  of  the  proper  consistency,  it 
is  desirable  that  ready  means  be  pro- 
vided for  measuring  it.  This  may  be 
accomplished  by  making  the  lining  or  a 
portion  of  it  somewhat  longer  than  the 
circumference  of  the  form  and  allow- 
ing the  ends  to  lap  each  other.  One 
end  of  the  lining  is  marked  off  in  equal 
small  divisions  and  the  other  end  is 
arranged  so  as  to  make  it  convenient 
to  read  the  amount  of  spreading  near 
the,  bottom  of  the  specimen.  It  is  con- 
venient also  to  measure  the  opening 
with  a  scale  near  the  bottom.  Under 
some  conditions  the  lining  opens  some- 
what as  soon  as  the  outer  form  is  re- 
moved which  makes  it  necessary  to  read 
the  amount  of  this  opening  before  jar- 
ring and  deducting  it  from  the  final 
reading    to    get    the    amount    of    move- 
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Fig.    3 — An    "Elevator"    Used   to   Produce  a 

Measured   Drop  in   Determining 

Consistency 

ment   due  to  the   jar. 

A  number  of  materials  have  been 
tried  in  the  search  for  a  suitable  lining 
for  the  molds.  Oiled  or  waxed  paper  is 
satisfactory  with  lime  putty,  but  not 
with  cement.  Thin  sheet  celluloid  works 
well  with  lime  putty  and  neat  cement, 
but  not  with  cement  mortar.  Thin,  hard 
rubber  seems  to  be  the  most  satisfac- 
tory of  the  materials  so  far  tried.  It 
is  smooth  and  flexible  and  is  easily 
formed  from  the  flat  sheet  into  the 
desired  cylindrical  shape  with  the  aid 
of  moderate  heat. 

There  are  many  details  of  the  meth- 
od which  must  be  standardized  for  any 
particular  consistency  in  any  particular 
material  or  mixture.  A  normal  neat 
cement  paste  placed  in  a  2-in.  diameter 
mold  3^"  high,  when  dropped  '4"  on 
a  4"  X  12"  glass  plate  will  increase  its 
circumference  or  cause  the  lining  to 
open  about  %  in.  A  1%  excess  of 
water  will  give  an  opening  of  greater 
amount,  while  1%  'f^^  water  will  pro- 
duce an  opening  of  less  anmunt. 
Producing'  a  HCeasnred  Drop 

There  are  many  conditions  under 
which  it  is  not  practical  to  use  the  very 
crude  apparatus  shown  in  Fig.  2-A,  ow- 
ing to  the  drop  not  being  sufficient  to 
jar  the  mass  of  material  enough  to 
produce  the  desired  settling  and  con- 
sequent opening  of  the  lining.  A  sim- 
ple apparatus  has  therefore  been  de- 
vised by  means  of  which  the  specimen 
may  be  dropped  from  any  height  up  to 
12".  This  apparatus  is  shown  in  Fig. 
3  and  consists  of  a  platen,  A.  for  re- 
ceiving the  specimen  provided  with 
vertical  guides,  B.  so  arranged  that 
the  platen  may  be  raised  to  the  pre- 
determined height  and  held  there  by 
a  catch,  C,  on  one  of  the  guides.  Re- 
leasing the  catch  allows  the  platen  car- 
rying the  specimen  to  fall  and  so  pro- 


duce the  desired  shock. 

The  diameter  and  height  of  the  spec- 
imen are  details  of  considerable  impor- 
tance. At  the  present  time  a  diameter 
of  about  3  in.  and  a  height  of  3  in.  are 
being  used  for  neat  cement,  lime  putty, 
cement  mortar  and  lime  mortar.  It  may 
I'O  found  desirable  to  modify  these  di- 
mensions somewhat  after  a  wider  ex- 
I'c-rience  has  been  gained  in  the  use  of 
ilie   method. 

Numerous  tests  of  the  method  here 
described  have  been  made  on  various 
materials  and  the  resuhs  have  indi- 
cated that  with  proper  standardization 
it  may  be  adapted  to  many  of  the  uses 
for  which  there  is  at  present  a  demand 
for  a   suitable   method. 

It  has  been  used  in  the  laboratory 
of  Westinghouse,  Church,  Kerr  &  Co. 
tor  several  months  in  testing  Portland 
cement,  lime,  sand,  mortars  and  con- 
crete. 

In  the  standard  test  for  Portland 
cement  it  has  been  found  that  for  a 
neat  cement  paste  a  spreading  of  the 
lining  of  about  .25"  under  a  drop  of 
3"  corresponds  very  closely  with  a  pen- 
etration of  10  m.  m.  of  the  Vicat  needle. 
For  the  standard  consistency  of  1:3 
mortar  a  drop  of  2"  produces  an  open- 
ing of  about  .35".  With  a  medium 
stiff  lime  putty  a  3-in.  drop  produces 
an  opening  of  about  .40"  and  a  lime 
sand  mortar  of  rather  stiff  consistency 
gives  about  the  same  result. 

The  limits  beyond  which  the  method 
is  useless  are  well  defined  in  both  di- 
rections and  lie  between  that  consist- 
ency which  is  fluid  enough  to  flow  free- 
ly and  that  which  is  too  stiff  to  alter 
its  form  under  the  influence  of  a  com- 
paratively light  shock.  The  material 
under  test  must  be  plastic  enough  to 
conform  itself  to  the  container  in  which 
it  is  placed  and  to  settle  and  expand  in 
circumference  under  the  influence  of 
light  jarrings,  yet  it  must  not  be  too 
fluid  to  have  a  tendency  to  maintain 
its  form  when  at  rest.  Between  these 
limits  it  is  hoped  the  method  will  prove 
to  be  of  some  assistance  in  testing 
plastic  materials,  particularly  concrete 
materials,  and  perhaps  it  may  find  some 
field  of  usefulness  in  the  clay  and  other 
industries. 


The  plant  of  the  Idaho  Portland 
Cement  Co.,  at  Asotin,  Wn.,  will  be 
ready  for  operation  by  Dec.  1  next.  The 
storage  warehouse  with  a  capacity  of 
60,000  bbls.,  the  office  building  and  the 
machine  shops  are  all  of  reinforced 
concrete.  It  is  infided  to  make  this 
plant  model  in  every  respect.  Raw 
material  is  to  be  brought  from  the  com- 
pany's lands  at  Lime  Point,  Idaho,  in  the 
company's  barges.  The  Freeborn  Eng. 
Co.,  Kansas  City,  Mo.,  has  the  contract 
for  building  the  factory  and  the  barges. 


A  reinforced  concrete  stack,  207'  6" 
high  and  8'  in  diameter  is  to  be  erected 
at  the  plant  of  the  Central  Heating  Co., 
Anderson,  Ind.  The  General  Concrete 
Construction  Co.,  Columbus,  O..  has  the 
contract. 
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Re-Rolled  Steel  Rail  Reinforcing  Bars* 


A  considerable  proportion  of  the  tonnag'e  of  reinforcing 
steel  used  annually  is  what  is  known  as  rail-carbon  steel,  that 
is,  it  is  rolled  from  the  heads  and,  at  times,  the  webs  and 
flang-es,  of  railroad  rails  which  have  seen  service  and  have 
been  taken  np.  The  following  paper  is  a  careful  and  compre- 
hensive investigation  in  to  the  quality  of  this  steel  as  a  rein- 
forcing material. 


BY   ■W.   K.   HATTt 


The  work  was  undertaken  pursuant  to 
general  instructions  embodied  in  a  let- 
ter from  C.  F.  W.  Rys,  under  date  of 
Aug.  6,  1913,  as  follows : 

"Sub-Committee  V,  on  Steel  Reinforc- 
ing Bars,  of  Committee  A-1  of  the  Am. 
Soc.  for  Testing  Materials,  desires  to 
have  you  make  an  investigation  to  obtain 
data  upon  which  to  base  a  reasonable 
specification  for  re-rolled  reinforcement 
bars,  so-called ;  that  is,  bars  re-rolled 
from  rails  or  similar  material. 

"The  investigation  is  to  embrace  the 
methods  necessary  to  obtain  representa- 
tive samples  for  testing  and  the  proper 
representative  tests  for  material  of  this 
character.    It  should  cover : 

1.  The  quantity  deemed  proper  for  a 
lot  for  testing. 

2.  The  effect  of  the  size  of  the  bar  on 
the  physical  properties. 

3.  The  effect  of  the  design  of  the  bar. 

4.  Variation  in  the  properties  of  bars 
rolled  from  the  head,  web  or  flange  of 
standard  rails. 

.5.  Variation  in  the  properties  of  bars 
rolled  from  other  material." 

Limitations  of  Report. — This  report 
covers  reinforcing  bars  re-rolled  from 
steel  rails,  and  does  not  present  facts 
with  reference  to  other  reinforcing  bars 
rolled  from  billet  steel  or  miscellaneous 
material.  Several  matters  of  technical 
and  scientific  interest,  which  are  not 
necessary  to  the  formation  of  a  specifi- 
cation, are  postponed — as,  for  instance, 
the  true  elastic  limit  versus  the  yield 
point  of  twisted  and  plain  bars.  Chemi- 
cal analyses  were  not  considered  to  be 
essential  or  helpful,  and  were  omitted. 

Process  of  Manufacture 

Re-rolling  Rails  for  Reinforcing  Bars: 
The  raw  material  used  in  the  industry 
consists  mainly  of  old  rails  which  have 
been  removed  from  service,  although 
new  rails  known  as  seconds  are  used  to 
some  extent.  These  seconds  are  rails 
which  have  been  rejected  on  account  of 
some  surface  physical  defects.  Defects  in 
a  rail  which  might  interfere  with  the  roll- 
ing such  as  split  heads,  burrs  or  cracks. 


•.^n  abstract  of  a  paper  presented  before  the 
16th  Annual  Meeting  of  the  Am.  Soc.  for  Test- 
ing Material,  June  25,  1913.  The  paper  from 
which  this  abstract  w.is  made  was  condensed 
from  the  official  report  to  Suh-Committec  V, 
on  Steel  Reinforcing  Bars,  of  Committee  A-1. 
The  complete  report  covers  the  facts  of  col- 
lection  or  tests  and  analysis  thereof,  resulting 
from  2.036  samples  of  reinforcing  bars  re- 
rolled  from  steel  rails.  Upon  these  samples 
1.719  tension  tests  and  1,204  bend  tests  were 
made.  The  investigation  covered  a  period  of 
time  from  Sept.,  1912,  to  Feb.,   1913. 

^Purdue  Univ.,  I.afayelte,  Ind. 
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are  carefully  removed  before  the  rail  is 
permitted  to  enter  the  furnace.  The  old 
rails  are,  of  course,  mainly  Bessemer. 
The  kind  of  rails  entering  the  furnace, 
and  the  samples  collected  and  reported 
upon  in  this  investigation  are  noted  in 
the  collectors'  reports. 

The  rails  used  are  usually  broken  into 
lengths  of  10'  to  15'  before  heating,  al- 
though at  least  one  mill  is  equipped  to 
roll  rails  in  their  full  length  of  33'.  The 
sizes  and  lengths  of  rails  used  de- 
pend in  a  great  measure  on  the  sizes  of 
bars  to  be  rolled.  To  roll  bars  of  large 
cross-section  and  of  considerable  length 
requires  a  rail  with  a  large  head  which 
is  but  slightly  worn.  When  it  is  de- 
sired to  roll  a  small  bar  from  the  web 
a  shorter  rail  must  be  used,  as  other- 
wise the  resulting  bar  would  not  only 
be  inconvenient  to  handle,  but  too  long 
for  the  hot  beds. 

The  furnaces  are  equipped  to  hold 
from  45  rails  to  65  rails,  side  by  side  in 
a  horizontal  position.  The  rails  are  fed 
to  the  furnace  by  a  conveyor,  and  enter 
sidewise  in  some  plants,  and  endwise  in 
others.  The  rate  of  progress  of  the  rail 
through  the  furnace  is  dependent  on  the 
speed  of  rolling.  The  distance  from  the 
coolest  to  the  hottest  portion  of  the  fur- 
nace is  such  that  the  rail  is  heated  slow- 
ly and  uniformly.  The  average  rate  of 
rolling  of  ordinary  bars  is  from  54  min. 
to  1>^  min.  each.  Assuming  a  capacity 
of  furnace  of  60  rails,  the  time  in  the 
furnace  would  be  from  45  min.  to  75 
min.,  as  the  case  may  be.  The  fuel  used 
is  coal,  producer  gas,  or  oil,  and  since 
all  furnaces  are  equipped  with  forced 
draft  the  temperature  is  easily  and  uni- 
formly regulated. 

The  rolling  is  very  similar  to  that  of 
any  bar  or  small-shape  mill,  except  in 
one  particular.  The  head,  web  and 
flange  must  be  rolled  separately;  conse- 
quently the  first  or  first  two  passes  must 
strip  these  elements  from  each  other. 
The  different  parts  are  then  rolled  into 
the  desired  sizes  and  shapes,  as  in  an 
ordinary  mill.  The  size  of  mill,  number 
of  passes  and  reduction  at  the  various 
passes  is  dependent  upon  the  size  and 
shape  of  the  bar  to  be  rolled.  However, 
it  is  necessary  that  the  larger  sizes  be 
rolled  from  the  head  and  that  the  small- 
er sizes  be  rolled  from  the  web  or  flange 
which  has  the  smallest  original  section. 

There  is  a  discard  from  the  end  of 
the  bar,  and  the  portion  of  the  bar  rep- 
resenting the  part  of  the  web  containing 


the  bolt  holes  is  sheared  off  either  in 
the  process  of  rolling  or  after  the  bar  is 
rolled. 

The  changes  in  tensile  strength  and 
elongation  consequent  upon  reduction  of 
the  rail  in  the  rolls  have  been  deter- 
mined in  this  investigation. 

The  heat  treatment  in  the  furnace,  the 
temperature  of  rolling  and  the  temper- 
ature changes  in  the  bar  during  twist- 
ing are  all  subject  to  well-known  scien- 
tific laws,  and  need  the  same  careful  reg- 
ulation as  steel  of  like  carbon  content. 

Although  reinforcing  steel  is  rolled 
from  all  three  parts  of  the  rail,  most  of 
it  comes  from  the  head.  The  web  and 
flange  furnish  the  small  shapes  such  as 
flats,  channels,  angles  and  tees.  These 
are  furnished  very  extensively  to  the  fur- 
niture and  the  agricultural  implement 
industry.  The  latter  industry  also  re- 
ceives the  major  portion  of  harrow  teeth 
and  other  small  parts  from  plain  bars  of 
re-rolled  rail  steel. 

Selection  of  Samples.  At  the  outset 
of  the  investigation  it  was  evident  that 
a  method  of  sampling  must  be  planned 
so  as  to  forestall  the  criticisin  that  the 
samples  might  represent  better  material 
than  the  normal  product  of  the  mills. 
To  this  end  the  rolling  schedules  of  sev- 
eral mills  were  determined  a  week  or 
two  in  advance,  and  the  collection  made 
at  unexpected  times.  These  schedules 
were  necessary  so  that  it  might  be  cer- 
tain that  the  mills  would  be  rolling  rein- 
forcing bars,  and  not  some  other  prod- 
uct. 

In  the  opinion  of  the  writer  and  his 
collectors  the  rails  fed  to  the  furnaces 
were  not  specially  selected  and  could  not 
be. 

The  samples  resulted  from  the  re-roll- 
ing of  rails  of  various  size  manufacture. 
The  lighter  sections  were  originally  roll- 
ed about  1885  on  the  average ;  while  the 
larger  sections  were  of  later  rolling, 
about  1900  or  thereafter. 

The  endeavor  was  to  take  such  sam- 
ples, spaced  at  equal  intervals,  that  the 
results  of  tests  would  represent  normal 
working  conditions.  Five  out  of  the  six 
mills  concerned  were  sampled  at  vari- 
out  periods  from  Sept.,  1912,  to  Dec, 
1912,  and  all  kinds  and  sizes  of  bars 
from  the  various  parts  of  the  rail  were 
represented  in  the  samples. 

Of  course,  the  results  are  based  upon 
a  wide  range  of  working  conditions 
with  respect  to  temperature  of  the  air, 
design  and  size  of  bar,  chemical  compo- 
sition, and  size  of  the  rails  entering  the 
mills.  It  is  felt  that  under  these  con- 
ditions the  data  of  tests  may  be  suffi- 
ciently extensive  to  allow  the  formation 
of  a  specification,  which  shall  be  appli- 
cable to  the  normal  product.  The  dia- 
grams showing  the  effect  of  several  fac- 
tors, such  as  size  of  bar,  design  of  bar, 
origin  of  bar,  are  of  course  expressions 
of  tendencies  rather  than  exact  rela- 
tions. 

In  contrast  to  this  method,  the  selec- 
tion of  samples  from  material  delivered 
to  buildings  under  construction  would  be 
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r.AKS    r.ENniNG    TO    VARIOUS    .XnGLES 


Siie 

Angle  in  Degrees. 

ToUl 
Num- 

Bar. 

180 

175    167 

^65 

160 

155    150 

145 

140 

135 

130 

127 

125 

120 

115 

86.8 

105 

85 

78 

75 

60 

50 

45 

30 

26 

20 

Ban. 

f'° 

A 
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1 

more  or  less  haphazard.  Records  of  mill 
tests  made  by  other  persons  have  been 
consulted  to  determine  the  relation  of  the 
usual  commercial  inspection  tests  to  the 
tests  made  for  this  report. 

The  plan  of  sampling  was  briefly  as 
follows :  The  collector  stood  at  the 
shears  at  the  end  of  the  hot  beds,  and  took 
a  piece  3'  long  off  the  fore  end  of  10  con- 
secutive bars  representing  10  consecu- 
tive part-rails  (not  a  30-ft.  rail,  but  the 
portion  of  the  rail  that  was  put  in  the 
furnace).  Forty  part-rails  were  allowed 
to  pass  without  sampling,  and  then  10 
others  were  sampled  in  like  manner. 
This  process  was  repeated  for  a  period 
of  from  one  to  two  days  for  each  mill. 
In  some  instances  samples  were  collect- 
ed that  would  have  been  rejected  by  the 
inspector  before  they  would  have  been 
loaded  on  the  cars.  These  are  noted  on 
the  diagrams.  The  number  of  tension- 
test  bars  per  ton  of  output  varied  from 
2.6  to  8. 

In  addition  to  this  normal  sampling  of 

old    rails,    a    special    investigation    was 

made   to   determine  the  changes  in   the 

mechanical   quality  of  the  steel   during 

(Conlinued   on   page  47) 
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Table  II— Comparison  of  Position   in  Rah. 
Old  Rails. 
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American  Society  for  Testing  Materials 

Nearly    400    Attend    Sixteenth    Annual 
Meeting   held    at    Atlantic   City,    N.    J. 


The  American  Society  for  Testing 
Materials  held  its  largest  convention  at 
the  Traymore  Hotel,  Atlantic  City,  June 
24-2S.  Coming  after  the  successful  and 
largely  attended  Congress  of  the  Inter- 
national Association  held  in  N.  Y.  C. 
last  September  as  fully  reported  in  the 
columns  of  Concrete-Cement  Age,  the 
American  Society  struck  another  high 
mark  in  the  convention  just  held  at  At- 
lantic City.  The  attendance  ran  close 
on  to  400  and  represented  engineering 
talent  of  the  highest  calibre  together 
with  distinguished  representatives  of  the 
large  chemical  and  testing  laboratories 
of  the  country  and  prominent  manufac- 
turers interested  in  the  various  papers 
discussed. 
Opening   Session 

The  first  session  was  held  on  Tues- 
day. June  24,  at  11  A.  M.  when  the  an- 
nual report  of  the  Executive  committee 
was  presented.  This  report  was  one  of 
the  most  satisfactory  ever  presented  to 
the  Society  inasmuch  as  it  showed  the 
highest  membership  ever  attained  and 
the  largest  bank  balance  known  in  the 
annals  of  the  Society. 

Beginning  with  reference  to  the  Inter- 
national Association  Congress  and  the 
two  large  volumes  of  1,100  pages  each 
of  the  proceedings  which  are  to  be  pub- 
lished in  German,  French  and  English, 
the  Executive  committee  congratulates 
the  Society  upon  the  success  of  the  Con- 
gress and  thanks  the  various  members 
for  their  zealous  co-operation.  It  also 
publishes  the  letter  of  thanks  of  Dr.  Bel- 
lulubsky,  the  new  President  of  the  In- 
ternational Association,  to  the  American 
Society  for  Testing  Materials  for  its 
assistance  in  preparing  for  the  Congress 
and  for  its  furtherance  of  the  aims  of 
the  Congress  in  every  possible  manner. 
In  connection  with  the  Congress,  tlic 
Executive  committee  refers  to  the  fact 
that  one-sixth  of  the  subscriptions  of 
$42,000  received  for  the  Congress  was 
returned  to  the  subscribers,  a  thing  rare 
in  tlie  history  of  similar  Congresses. 
Increase  In  Uemberslilp 

A  diagram  showing  the  increase  of 
membership  from  the  beginning  of  the 
Society  after  its  organization  in  1902 
shows  an  increase  from  17.^  members  in 
that  year  to  1,374  members  at  the  pres- 
ent convention  and  a  continuous  pro- 
gressive gain.  Reference  is  made  to  the 
policy  of  pre-printing  reports  and  papers 
and  their  distribution  to  the  member- 
ship far  in  advance  of  their  presenta- 
tion. This  feature  rendered  the  meeting 
most  satisfactory  and  brought  out  de- 
bate of  the  most  intelligent  character. 

It  was  stated  that  owing  to  a  great 
improvement  in  the  financial  condition 
of  the  Society  it  has  been  possible  to 
carry  out  the  pre-printing  of  the  papers 
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in  advance  of  its  convention.  A  satis- 
factory thing  to  the  members  of  the  So- 
ciety should  be  the  fact  that  the  proceeds 
from  the  sale  of  publications,  which  is 
the  test  of  the  esteem  in  which  the  So- 
ciety is  held  in  outer  circles,  increased 
from ,  $982  to  $2,524  within  the  period 
covered  by  the  report. 
Annual  Elections 

Reports  were  received  from  various 
committees  and  the  election  of  officers 
was  held,  resulting  in  the  selection  of 
Prof.  A.  N.  Talbot,  of  the  Univ.  of  Illi- 
nois, as  president,  and  Dr.  Robert  Mol- 
denke  as  sec.  vice-pres.,  and  in  the  elec- 
tion of  Wm.  H.  Bixby,  John  Brunner, 
F.  H.  Clark  and  Albert  Sauveur  as  mem- 
bers of  the  Executive  committee. 

Proposed  changes  in  the  method  of 
electing  officers  were  discussed  and  Dr. 
Marburg  moved  that  the  whole  matter 
lie  referred  to  the  Executive  committee 
for  consideration. 
Preservative  Coatings 

The  second  session,  which  was  held 
Tuesday,  June  24,  was  devoted  to  the 
reports  and  to  papers  on  preservative 
coatings.  A  large  interest  was  taken  by 
paint  experts  and  paint  manufacturers 
as  well  as  engineers  who  were  present 
in  the  papers  presented  at  this  session. 
President's  Annual  Address 

The  third  session  on  the  evening"  of 
Tuesday,  June  24,  was  opened  by  the 
annual  address  of  the  Pres.,  Robert  W. 
Hunt.  .\  significant  paragraph  from 
Pres.  Hunt's  address  follows  : 

In  the  not  distant  past  there  was  a 
more  or  less  general  feeling  among  the 
manufacturers  of  this  country  that  speci- 
fications covering  their  products  were 
entirely  unnecessary.  If  it  amused  a 
customer  to  formulate  such  things  and 
I)resent  them  as  describing  that  which 
they  desired  to  purchase,  well  and  good. 
but  that  the  products  should  actually 
conform  to  the  details  of  what  they  con- 
sidered purely  academic  requirements, 
was  a  different  proposition.  They  ha<i 
lieen  for  years  engaged  in  their  several 
occupations  and  naturally  knew  more 
about  them  than  was  possible  for  any 
outsider.  In  a  way,  this  was  true,  but 
the  element  of  progression  was  involved, 
with  the  result  that  what  had  been  equal 
to.  and,  therefore,  satisfactory,  under 
the  requirements  of  yesterday  became  in- 
adequate to  the  demands  of  today;  and 
the  situation  could  be  best  met  by  ac- 
curate observations  of  the  behavior  of 
materials  of  known  composition  under 
carefully  observed  conditions  and  meas- 
ured stresses,  and  it  is  patent  that  with- 
out complete  knowledge  of  observed  ma- 
terials, the  obtained  results  would  be  so 
obscured  that  accurate  deductions  would 
be  impossible. 

The  rest  of  the  evening  was  devoted 
to  the  presentation  of  important  papers 
on  Heat  Treatment  of  Steel  by  Albert 
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Sauveur,   J.   H.   Xead,   N.   W.   Zimmer- 
schicd  and  J.  H.  Hall. 

The  fourth  and  fifth  sessions  held 
Wednesday  morning  and  Wednesday 
evening  were  assigned  to  papers  on  steel 
and  wrought  iron,  and  much  interesting 
information  was  presented  by  the  vari- 
ous gentlemen  whose  papers  were  read 
and  discussed. 
Sessions  on  Cement  and  Concrete 

The  sixth  session,  Thursday,  June  26, 
at  10  a.  m.,  was  devoted  to  papers  on 
cement  and  concrete.  This  was  one  of 
the  most  largely  attended  meetings  of 
the  Society  and  papers  of  the  highest 
standard  were  presented.  The  new  pres- 
ident. Prof.  Talbot,  was  in  the  chair  and 
Dr.  Marburg  acted  as  secretary.  The 
first  business  was  the  presentation  of  the 
report  of  Committee  C-1  on  Standard 
Specifications  for  Cement,  George  F. 
Swain,  Chairm.  This  report  gives  an 
excellent  summary  of  the  good  work 
being  done  toward  securing  uniform 
specifications  by  the  co-operation  of  the 
committees  of  the  Am.  Soc.  C.  E.,  the 
Am.  Soc.  for  Test.  Mat.  and  the  Gov- 
ernment Department  Committee  on 
specifications  for  cement.  This  Joint 
Conference  has  had  several  meetings 
and  has  formulated  plans  for  conduct- 
ing various  tests  and  other  investiga- 
tions, but  so  far  the  work  has  not 
progressed  sufficiently  to  admit  of  con- 
clusions and  the  committee  has  taken  no 
action. 

The  next  business  was  the  presentation 
of  Paper  No.  32,  "The  report  of  Com- 
mittee C-2  on  Reinforced  Concrete," 
Prof.  F.  E.  Turneaurc,  Chairm.  This  re- 
port covered  the  activities  of  the  com- 
mittee for  the  past  year  and  submitted 
a  comprehensive  report  which  will  be 
published  in  the  proceedings.  Both  of 
the  reports  were  received  and  ordered 
filed  and  the  committees  continued  in 
accordance   with  their  requests. 

The  paper  on  the  "Estimation  of  Fine 
Particles  in  Cement  by  Rate  of  Hydra- 
tion." by  Henry  S.  Spackman,  was  list- 
ened to  with  great  attention.  The  paper 
on  "The  Action  of  Various  Substances 
on  Cement  Mortars,"  by  Richard  K. 
Meade,  gives  a  most  valuable  summary 
of  all  sorts  of  experiments  as  to  the 
effect  upon  cerrient  of  various  salts,  oils 
and  other  materials.  In  brief  form  this 
paper  gives  much  information  that  hith- 
erto has  taken  the  engineer  consider- 
able time  to  dig  out,  and  gives  experi- 
ments of  great  value  upon  the  subject 
treated.  This  paper  and  the  above  paper 
by  Mr.  Spackman,  will  be  covered  in  ab- 
stract in  the  August  issue. 

"A  Method  and  Apparatus  for  Deter- 
mining Consistency"  was  described  by 
Cloyd    M.    Chapman,    of    the    Westing- 
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liouse,    Church.    Kerr    Co.'s    laboratory. 
The  paper  is  published  in   full  on  pp.  8 
and  9  of  this  issue. 
Autoclave  Discussion 

The  next  paper  was  that  entitled  "The 
Results  Obtained  with  the  Autoclave  for 
Cement."  by  H.  J.  Force.  This  paper 
together  with  a  summary  of  the  discus- 
sion, is  published  in  the  July  Cement 
Mill  Section. 
A.  Valuable  Report  on  Waterproofing 

The  seventh  session  on  the  afternoon 
of  Thursday,  June  26,  was  devoted  to 
cement,  concrete  and  waterproofing.  A 
very  interesting  paper  was  that  of  Com- 
mittee D-8  on  waterprooling  material. 
The  work  of  this  Committee  was  found 
to  be  subdivided  naturally  into  three 
branches : 

1.  The  determination  of  causes  of 
the  permeability  of  concrete  as  usually 
made  from  mixtures  of  Portland  cement, 
sand  and  stone,  or  other  coarse  aggre- 
gate. 

2.  The  rendering  of  concrete  more 
waterproof  by  adding  to  ordinary  mix- 
tures of  cement,  sand  and  stone,  other 
substances  which,  either  by  their  void- 
filling  or  repellent  action,  would  tend  to 
make  the  concrete  less  permeable ; 

3.  The  treatment  of  exposed  surfaces 
after  the  concrete  or  mortar  has  been 
put  in  place  and  hardened  more  or  less, 
either  by  penetrative,  void-filling  or  re- 
pellent liquids,  making  the  concrete  it- 
self less  permeable  or  by  extraneous 
protective  coatings,  preventing  water 
having  access  to  the  concrete. 

Considering  these  several  sub-divisions 
separately  and  in  the  order  named,  the 
committee  finds : 

1.  Causes  of  Permeability  of  Con- 
crete.— That  in  the  laboratory  and  un- 
der test  conditions  using  properly  grad- 
ed and  sized  coarse  and  fine  aggregates, 
in  mixtures  ranging  from  1  :2  :4  to  1 :3  :6, 
impermeable  concrete  can  invariably  be 
produced.  That  even  with  sand  of  poor 
granulometric  composition,  with  mix- 
tures as  rich  as  1 :2 :4,  permeable  con- 
crete is  seldom,  if  ever,  found  and  is  a 
rare  occurrence  with  mixtures  of  1:3:6. 
But  the  fact  remains,  nevertheless,  that 
the  reverse  obtains  in  actual  construc- 
tion, permeable  concretes  being  encount- 
ered even  with  1:2:4,  mixtures  and  are 
of  frequent  occurrence  where  the  quan- 
tity of  the  aggregate  is  increased.  This 
is  attributed  to : 

(a)  Defective  workmanship,  result- 
ing from  improper  proportioning,  lack  of 
thorough  mixing,  separation  of  the 
coarse  aggregate  from  the  fine  aggre- 
gate and  cement  in  transporting  and 
placing  the  mixed  concrete,  lack  of  dens- 
ity through  insufficient  tamping  or  spad- 
ing, and  improper  bonding  of  work 
joints,  etc.; 

(/))  The  use  of  imperfectly  sized  and 
graded  aggregates ; 

((•)  The  use  of  excessive  water, 
causing  shrinkage  cracks  and  formation 
of  laifance  seams; 

(d)     The  lack  of  proper  provision  to 
take  care  of  expansion  and  contraction, 
causing   sutisoquent   cracking. 
Field  Conditions   Demand  Waterproofing' 
Precautions 

Theoretically,  none  of  these  conditions 
should  prevail  on  properly  designed  and 
supervised  work,  and  are  avoided  in  the 
laboratory  and  in  the  field,  under  test 
conditions,  where  speed  of  construction 
and  cost  are  negligible  items,  instead  of 
being  governing   features  as  they  must 
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be  in  actual  construction.  Properly 
graded  sands  and  coarse  aggregates  are 
rarely,  if  ever,  found  in  nature  in  suffi- 
cient quantities  to  be  available  for  large 
construction,  and  the  effect  of  poorly 
graded  aggregates  in  producing  perme- 
able concrete  is  aggravated  by  poor  and 
inefficient  field  work.  Even  if  the  con- 
tractor could  afford  the  added  expense 
of  screening  and  re-mixing  the  aggre- 
gates so  as  to  secure  proper  granulo- 
metric composition  to  give  the  density 
required  to  make  untreated  concretes 
impermeable,  it  is  seemingly  a  commer- 
cial impossibility  on  large  construction 
to  obtain  workmanship  even  approxi- 
mating that  found  in  laboratory  work. 
It  therefore  seems  that  an  impermeable 
concrete  can  be  secured  most  economi- 
cally by  adopting  some  special  water- 
proofing treatment. 

2.  Addition  of  Foreign  Substances  to 
Cement  or  During  Mixture. — The  com- 
mittee finds  that  in  consequence  of  the 
conditions  outlined  above,  the  use  of 
substances  calculated  to  make  the  con- 
crete more  impermeable — either  incor- 
porated in  the  cement  or  added  to  the 
concrete  during  mixing — has  become 
general.  This  has  resulted  in  the  de- 
velopment and  placing  on  the  market  of 
numerous  patented  or  proprietary  water- 
proofing compounds,  the  composition  of 
which  is  more  or  less  of  a  trade  secret. 

While  it  has  been  impossible  for  the 
committee  to  test  all  of  the  special 
waterproofing  compounds  being  placed 
on  the  market,  it  has  investigated  a  suffi- 
cient number  of  these,  as  well  as  the  use 
of  certain  very  finely-divided,  naturally- 
occurring  or  readily-obtainable  commer- 
cial mineral  products,  such  as  finely 
ground  sand,  colloidal  clays,  hydrated 
lime,  etc.,  to  form  a  general  idea  of  the 
value  of  the  different  types.  The  com- 
mittee finds : 

(a)  That  the  majority  of  patented 
and  proprietary  integral  compounds 
tested  have  little  or  no  permanent  effect 
on  the  permeability  of  concrete  and  that 
some  of  these  even  have  an  injurious 
effect  on  the  strength  of  mortar  and 
concrete  in  which  they  are  incorporated  ; 

(b)  That  the  permanent  effect  of 
such  integral  waterproofing  additions,  if 
dependent  on  the  action  of  organic  com- 
pounds, is  very  doubtful ; 

(<•)  That  in  view  of  their  possible 
effect,  not  only  upon  the  early  strength, 
but  also  upon  the  durability  of  concrete 
after  considerable  periods,  no  integral 
waterproofing  material  should  be  used 
unless  it  has  been  subjected  to  long-time 
practical  tests  under  proper  observation 
to  demonstrate  its  value,  and  unless  its 
ingredients  and  the  proportion  in  which 
they  arc  present  are  known  ; 

(d)  That  in  general,  more  desirable 
results  are  obtainable  from  inert  com- 
pounds acting  mechanically,  than  from 
active  chemical  compounds  whose  efii- 
ciency  depends  on  change  of  form 
through  chemical  action  after  addition 
to  the  concrete ; 

(e)  That  void-filling  substances  are 
more  to  be  relied  upon  than  those  whose 
value  depends  on  repellent  action  ; 

(/)  That,  assuming  average  quality 
in  sizing  of  aggregates  and  reasonably 
good  workmanship  in  mixing  and  plac- 
ing the  concretes,  the  addition  of  from 
10%  to  20%  of  very  finely  divided  void- 
filling  mineral  substances  may  be  ex- 
pected to  result  in  the  production  of 
concrete  which  under  ordinary  condi- 
tions of  exposure  will  be  found  imper- 
meable, provided  the  work  joints  are 
properly  bonded,  and  cracks  do  not  de- 


velop on  drying  or  tlirough  change  in 
volume  due  to  atmospheric  changes,  or 
bv  settlement. 

'3.  E.rtcrnal  Trcatnicnts.~\\\\\\e  ex- 
ternal treatment  of  concrete  would  not 
be  necessary  if  the  concrete  itself,  either 
naturally  or  by  the  addition  of  water-- 
proofing  material,  were  impermeable  to 
water,  it  has  been  found  in  practice  that 
in  large  construction,  no  matter  how 
carefully  the  concrete  itself  has  been 
made,  cracks  are  apt  to  develop,  due  to 
shrinkage  in  drying  out,  expansion  and 
contraction  under  changes  of  tempera- 
ture, and  moisture  content  and  tlirough 
settlement. 
Protective   Coatings   Often  Advisable 

It  is.  therefore,  ofti-n  adxisalilo  on  im- 
portant construction  to  aiuicipate  and 
provide  for  the  possible  occurrence  of 
such  cracks  by  external  treatment  with 
protective  coatings.  Such  coating  must 
be  sufficiently  elastic  and  cohesive  to 
prevent  the  cracks  extending  through 
the  coating  itself.  The  application  of 
merely  penetrative  void-filling  liquid 
washes  will  not  prevent  the  passage  of 
water  due  to  cracking  of  the  concrete. 
The  committee  has,  therefore,  divided 
surface  treatment  into  two  heads: 

(a)  Penetrative  void-filling  liquid 
washes ; 

(6)  Protective  coatings,  including  all 
surface  applications  intended  to  prevent 
water  coming  in  contact  with  the  con- 
crete. 

While  many  penetrative  washes  are 
efficient  in  rendering  concrete  water- 
proof for  limited  periods,  their  efficiency 
is  apt  to  decrease  with  time  and  it  may 
be  necessary  to  repeat  such  treatment. 
Some  of  these  washes  may  be  objcction- 
alile,  due  to  discoloring  the  surface  to 
which  they  are  applied.  The  committee, 
therefore,  believes  that  the  first  effort 
should  be  made  to  secure  a  concrete  that 
is  impermeable  in  itself  and  that  pene- 
trative void-filling  washes  should  only 
be  resorted  to  as  a  corrective  measure. 
Combination  Waterproofing  Recommend- 
ed 
While  protective  extraneous  bitumin- 
ous or  asphaltic  coatings  are  unneces- 
sary, so  far  as  the  major  portion  of  the 
concrete  surface  is  concerned,  provided 
the  concrete — either  in  itself  or  through 
the  addition  of  integral  compounds — is 
made  impermeable,  they  are  valuable  as 
a  protection  where  cracks  develop  in  a 
structure.  It  is  therefore  recommended 
that  combination  of  the  two  methods — 
integral  and  extraneous  waterproofing — 
be  adopted  in  especially  difficult  or  im- 
portant work. 

Considering  the  use  of  bituminous  or 
asphaltic  coatings,  the  committee  finds: 
(a)  That  such  protective  coatings  are 
often  subject  to  more  or  less  deteriora- 
tion with  time,  and  may  be  attacked  by 
injurious  vapors  or  deleterious  sub- 
stances in  solution  in  the  water  coming 
in  contact  with  them ; 

(6)  That  the  most  effective  method 
for  applying  such  protection  is  either  the 
setting  of  a  course  of  impervious  brick 
dipped  in  bituminous  material  into  a 
solid  bed  of  bituminous  material,  or  the 
application  of  a  sufficient  number  of  lay- 
ers of  satisfactory  membranous  mate- 
rial cemented  together  with  hot  bitumen  ; 
(c)  That  their  durability  and  effi- 
ciency are  very  largely  dependent  on  the 
care  with   which  they  arc  applie<l. 

Such  care  refers  particularly  to  proper 
cleaning  and  preparation  of  the  concrete 
to  insure  as  dry  a  surface  as  possible 
before  application  of  the  protective  cov- 
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ering,  the  lapping  of  all  joints  of  the 
membranous  layers,  and  their  thorough 
coating  with  the  protective  material.  The 
use  of  this  method  of  protection  is  fur- 
ther desirable  because  proper  bitumin- 
ous coverings  offer  resistance  to  stray 
electrical  currents,  the  possible  attack 
from  which  is  referred  to  later. 
The  TTse  of  Bicber  Mixtures 

It  has  been  suggested  that  imper- 
meable concretes  could  be  assured  by  us- 
ing mixtures  considerabfy  richer  in  ce- 
ment. While  such  practice  would  prob- 
ably result  in  an  immediate  impermeable 
concrete,  it  is  believed  by  many  that  the 
advantage  is  only  temporary,  as  richer 
concretes  are  more  subject  to  check 
cracking  and  are  less  constant  in  vol- 
ume under  changes  of  conditions  of 
temperature,  moisture,  etc.  Therefore, 
the  use  of  more  cement  in  mass  concrete 
would  cause  increased  cracking,  unless 
some  means  of  controlling  the  expan- 
sion and  contraction  be  discovered. 
With  reinforced  concretes  the  objection 
is  not  so  great,  as  the  tendency  to  crack- 
ing is  more  or  less  counteracted  by  the 
reinforcement. 

It  has  also  been  suggested  that  the 
presence  in  the  cement  of  a  larger  per- 
centage of  very  fine  flour  might  result 
in  the  production  of  a  denser  and  more 
impermeable  concrete,  through  the  for- 
mation of  a  larger  amount  of  colloidal 
gels. 

Neither  of  these  suggestions  has 
been  especially  investigated  by  the  com- 
mittee. Both  appeal  to  the  committee, 
however,  for  the  reason  that  they  sub- 
stitute active  cementitious  substances  for 
the  largely  inactive  void-filling  materials 
previously  recommended,  thus  increasing 
the   strength  of  the  concrete. 

In  conclusion,  the  committee  would 
point  out  that  no  addition  of  water- 
proofing compounds  or  substances  can 
be  relied  upon  to  counteract  completelv 
the  effect  of  bad  workmanship,  and  that 
the  production  of  impermeable  concrete 
can  only  be  hoped  for  where  there  is 
determined  insistence  on  good  work- 
manship. 

The  production  of  impermeable  con- 
crete has  assumed  greater  importance 
since  the  appointment  of  this  commit- 
tee, owing  to  the  well-known  injurious 
action  of  saline  or  alkaline  waters  and 
to  the  suggested  possible  effect  of  the 
moisture  in  concrete  occasioning  or  a,g- 
gravating  electrical  action  from  strav 
currents. 
PoBsllile   Xlectrolysia 

Originally,  the  question  of  waterproof- 
ing involved  mainly  the  physical  trou- 
bles resulting  from  water  passing 
through  concrete  without  any  special 
consideration  of  its  effect  on  its  dura- 
bility, other  than  a  gradual  leaching  out 
of  the  cement.  Recent  developments 
suggest  the  possibility  that  owing  to 
the  increased  conductivity  of  damp  con- 
crete to  electrical  currents,  such  cur- 
rents, if  present,  may  so  affect  damp 
concrete  as  seriously  to  lessen  its  in- 
tegrity, and  this  possibility  further 
emphasizes  the  importance  of  tiie  recom- 
mendation that  no  waterproofing  com- 
pound of  unknown  chemical  composition 
he  added  to  concrete,  as  recent  tests 
seem  to  show  that  the  action  of  electrical 
currents  is  aggravated  by  the  presence 
of  certain  solutions. 

The  report  was  signed  by  W.  .A.. 
Aiken  and  Cyril  De  Wyrall,  chairm.  and 
sec.  respectively  of  the  committee. 

Great  interest  was  also  taken  in  the 
paper  on  "Coal  Tar  and  .Asphalt  Pro- 
ducts   for    Waterproofing"    by    Samuel 
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Tobias  Wagner. 

Papers  Nos.  40  on  "Test  of  Natural 
Concrete  Aggregates"  by  Russell  S. 
Greenman  and  41  on  "Tests  of  Mortars 
made  from  Wisconsin  Aggregates"  by 
Prof.  M.  O.  Withey  were  listened  to 
with  great  interest  as  they  presented 
figures  of  great  value  to  those  having 
to  do  with  mortars  and  concrete.  These 
papers  will  be  covered  in  later  issues. 

The   discussion   of   papers   40   and   41 
embraced  also  a  consideration  of  paper 
No.   45   on  "Some  Observations  on  the 
Testing  of  Sand"  by  W.  B.  Reinke. 
A  Sand  Committee  Proposed 

This  group  of  papers  which  were 
discussed  together  led  to  a  proposal 
on  the  part  of  W.  A.  Aiken  that 
a  committee  to  deal  with  the  matter  of 
sand  and  to  provide  specifications  for 
it  should  be  appointed  by  the  Execu- 
utive  committee.  Dr.  Marburg  replied 
that  at  the  recent  meeting  of  the  Execu- 
tive committee  the  appointment  of  such 
a  committee  had  been  considered  and 
that  it  had  been  authorized  subject  to 
the  approval  of  the  committees  on 
Standard  Specifications  for  Cement  and 
on  Concrete  and  Reinforced  Concrete, 
with  whose  work  it  would  also  have  to 
deal. 

Sanford  E.  Thompson  in  discussing 
tlie  papers  gave  considerable  interesting 
results  from  his  practice  in  the  use  of 
various  sands,  while  Mr.  Spackman 
spoke  of  sand  results  in  their  laboratory 
as  corroborative  of  the  work  done  by 
the  authors  of  the  works  presented. 

A  paper  by  .A.  T.  Goldbeck  on  "Some 
Tests  of  Reinforced  Concrete  Slabs  un- 
der Concentrated  Loading"  was  replete 
with  most  interesting  figures  bearing 
upon  the  loading  of  slabs  and  led  to  a 
discussion  which  was  participated  in  bv 
W.  A.  Slater  of  the  Univ.  of  111..  Dr. 
Orton  of  Ohio  State  University.  Prof. 
Hall  of  Purdue,  and  Sanford  E.  Thomp- 
son. The  discussion  of  Messrs.  Slater 
and  Orton  was  accompanied  by  a  num- 
ber of  diagrams,  demonstrating  the  re- 
sults obtained  at  the  Universities  in 
question. 

Paper  4:i  on  "Test  Data  on  an  Ex- 
perimental Concrete  Bridge"  by  A.  N. 
Johnson  was  not  available  in  printed 
form  and  was  therefore  passed.  The 
discussion  followin.g  paper  44.  "The 
Thermal  Activities  of  Portland  Cement 
during  the  Period  of  Section"  brought 
up  much  discussion.  This  is  covered 
more  in  detail  in  the  July  Cement  Mill 
Section  of  this  paper. 
Boad  Materials 

Ceramics  and  Road  Materials  were 
the  subjects  of  the  eighth  session  held 
Friday,  June  27,  when  the  following 
papers  were  presented  and  discussed : — 

46.  Report  of  Committee  C-3:  On  Standard 
Specifications  for  Brick.  A.  V.  Blcininger, 
Chairman. 

47.  Report  of  Committee  C-4 :  On  Standard 
Specifications  and  Tests  for  Clay  and  Ce- 
ment Sewer  Pipes.  Rudolph  llering, 
Chairman. 

48.  Report  of  Committee  C-6:  On  Standard 
Tests  and  Specifications  for  Drain  Tile.  A. 
Marston,  Chairman. 

49.  Report  of  Committee  C-7:  On  Standard 
Specifications  for  Lime.  Henry  S.  Spack* 
man,  Chairman. 

50.  Report  of  Committee  r)-4 :  On  Standard 
Tests  for  Road  Materials.  Logan  Waller 
Page.  Chairman. 

51.  The  Testing  of  Refractories.  A.  V.  Blcin- 
inger. 


52.  The  Relation  between  the  Tests  for  the 
Wearing  Qualities  of  Road-Building  Rocks. 
Logan  Waller  Page. 

The  evening  of  Friday,  June  27,  was 
devoted  to  non-ferrous  metals,  while 
the  proceedings  Saturday  when  the 
tenth  and  last  session  was  held  consisted 
of  the  presentation  of  reports  from 
committees  having  to  do  with  standard 
methods  of  testing,  on  hardness  tests, 
large  capacity  testing  machines  in  this 
country  and  Europe  and  other  miscel- 
laneous business. 
Social  Featnres  of  the  Convention 

While  the  business  side  of  the  con- 
vention was  naturally  the  most  active 
and  while  the  Am.  Soc.  for  Test.  Mat. 
is  generally  noted  for  the  prompt  and 
full  attendance  of  its  members  at  all  its 
sessions  it  could  not  be  considered  that 
the  Atlantic  City  convention  was  one 
of  business  only.  An  able  committee 
on  entertainment  under  the  chairman- 
ship of  Anderson  Polk  was  charged  with 
providing  amusements  for  members  and 
their  ladies  during  the  convention,  and 
automobile  rides  for  the  ladies  and  golf 
contests  on  the  greens  of  the  Country 
Club  for  the  men  were  features  of  the 
entertainment  Wednesday.  The  smoker 
Thursday  night  was  no  less  successful, 
being  attended  by  representatives  from 
all  parts  of  the  country.  The  seductive 
fumes  of  a  bowl  of  Philadelphia  fish- 
house  punch — compounded  by  One  who 
Knows  mingled  with  the  fumes  of  the 
tobacco  from  corn-cob  pipes  furnished 
by  the  Entertainment  committee,  and 
old  friendships  were  renewed  and  new 
friendships  made  under  the  mellifluous 
effects  of  the  combined  fumes.  This 
feature  of  the  Society's  work,  or  rather 
pleasure,  was  a  most  commendable  one 
and  every  year  should  tend  more  and 
more  to  bind  the  members  together  in 
a  bond  of  social  as  well  as  scientific 
brotherhood. 


A  Failure  In  Frame  Construction 

No  stronger  argument  for  the  use  of 
concrete  for  amusement  structures  could 
be  produced  than  the  recent  tragedy  at 
Long  Beach,  Cal.,  where  36  lives  were 
lost  as  the  result  of  the  collapse  of  a 
frame  building.  Almost  200  persons 
were  seriously  injured  as  well,  when  the 
floor  of  the  Auditorium  caved  in  under 
the  undue  stress  laid  upon  insufficient 
and  rotten  timbers,  too  weak  for  the 
weight  of  6,000  people,  who  were  cele- 
brating Empire  Day,  May  24.  The  fall 
of  the  upper  floor,  where  the  crowd 
was  massed,  bore  down  the  lower  floor, 
precipitating  the  mass  of  struggling 
humanity  upon  the  sands  beneath. 

The  probe  of  the  disaster  by  building 
experts  resulted  in  the  condemnation  of 
the  huge  building,  which  has  been  the 
scene  of  many  conventions.  It  was  found 
that  the  timbers  were  affected  by  dry  rot, 
and  that  the  corrosive  effects  of  the  sea- 
fog  had  rusted  and  weakened  the  nails. 
The  building  will  be  torn  down  and  the 
present  demand  is  for  a  reinforced  con- 
crete pier  such  as  the  municipal  pleasure 
pier  in  Santa  Monica.' 

'An  all-concrete  structure,  built  in  3908. 
The  design  and  construction  features  of  this 
pier  were  described  in  detail  in  Concrete 
Engineering,   May  1908 
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The  Measurement  of  Actual  Stresses 

BY   ABTHTTB   B.    lOBD* 

This  paper,  by  bo  convincing-  an  authority  as  Mr.  Iiord, 
treats  of  present  progress  and  future  possibilities  in  deter- 
mining-  actual   stresses   in  reinforced  concrete   building's. 


All  practicing  engineers  engaged  in 
designing  buildings  and  structures  in  re- 
inforced concrete  or  structural  steel  are 
fully  aware  that  an  element  of  uncer- 
tainty pervades  even  the  most  accurate 
calculation  of  stress  in  a  composite 
structure.  Granted  our  assumptions,  it 
is  relatively  simple  to  compute  the 
stresses.  But  no  actual  problem  in  de- 
sign ever  resolves  itself  into  definite 
and  absolute  conditions  such  as  we  find 
in' the  college  text -book,  and  so  engin- 
eers have  been  forced  to  deal  with  as- 
sumed quantities  and  thereby  they  are 
bound  to  keep  well  on  the  safe  side  and 
to  follow  but  slowly  on  the  heels  of 
experience.  Most  of  our  routine  prob- 
lems are  so  familiar  and  seem  so  firm- 
ly established  by  practice  that  we  often 
entirely  forget  that  there  is  any  assump- 
tion involved  in  them.  It  is  only  when 
we  come  to  the  perpetual  puzzles,  like 
the  problem  of  earth  pressure,  and  to 
the  newly  arrived  problems  such  as 
multiple-way  reinforcement,  that  we  re- 
alize that  a  gap  of  greater  or  less  width 
always  does  exist  between  theoretical 
and  applied  mechanics.  In  many  cases 
this  gap  is  so  narrow  that  practically 
everybody  steps  across  without  giving 
it  a  thought ;  in  other  cases  some  ven- 
ture lightly  across  with  apparently  no 
concern,  some  of  us  build  a  bridge  that 
seems  to  us  adequate  in  every  way — and 
some  are  still  waiting  to  be  shown  con- 
clusively. 

The  function  of  the  testing  engineer 
is  to  bridge  the  gap  between  theory  and 
practice — to  discover  the  facts  on  which 
to  build  up  the  final  mathematical  struc- 
ture. He  may  do  this  in  cither  of  two 
ways.  He  may  study  the  real  problem 
and  seek  to  analyze  it  into  its  component 
parts  and  then  reproduce  these  singly 
or  in  small  groups  in  laboratory  speci- 
mens. By  controlling  the  number  and 
the  combination  of  the  variables  he  may 
discover  the  fundamental  relations  which 
exist  between  them  and  so  formulate 
rules  for  design  which,  taken  in  their 
proper  environment,  are  safe.  Most 
present-day  designing  is  based  on  the 
sanction  at  least  of  such  laboratory 
tests,  even  in  the  cases  where  the  for- 
mula preceded  the  test,  and  in  reinforced 
concrete  the  formulas  are  more  often 
accepted  because  of  the  supporting  test 
data.  But  laboratory  specimens  are 
very  rarely  full-size  and  almost  never 
do  they  reproduce  with  exactness  the 
conditions  which  we  have  to  meet  in  ■ 
actual  designing.  While  they  minimize 
the  effect  of  assumptions  in  design,  and 
while  to  them  is  largely  due  tlic  pres- 
ent orderly  and  standardized   computa- 
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tion  of  many  types  of  reinforced  con- 
crete members,  it  must  be  realized  that 
much  laboratory  information  has  to  be 
(and  is)  stretched  beyond  the  elastic 
limit  in  applications  -which  are  currently 
made. 

To  meet  this  situation  the  testing  en- 
gineer has  devised  instruments  and 
methods  to  tie  together  theory  and  de- 
sign by  measuring  the  stresses  which 
occur  in  the  completed  buildings  under 
their  actual  load  conditions.  This  sec- 
ond method  of  the  testing  engineer  has 
many  obvious  and  universally  recognized 
advantages— it  appeals  to  one  as  the 
natural  supplement  of  the  laboratory 
test  and  it  raises  the  hope  that  many 
problems  thus  far  unsolved  may  yet  be 
reduced  to  a  reasonable  domesticity. 
One  of  the  best' known  concrete  engin- 
eers, on  reading  the  report  of  the  first 
measurement  of  stresses  in  a  reinforced 
concrete  building  only  two  years  ago, 
remarked :  "It's  impossible  !"— today  he 
is  preparing  to  have  tests  for  actual 
stresses  made  for  his  own  commercial 
use. 

At  the  present  time  the  field  testing 
of  buildings  for  actual  stresses  is  suf- 
ficiently advanced  so  that  we  may  safely 
call  it  an  established  and  permanent 
science.  The  accuracy  of  measurement 
thus  far  achieved  is  not  so  great  as  that 
obtained  in  laboratory  work,  but  even 
in  the  first  test  of  a  reinforced  con- 
crete building  the  stress  measurements 
were  well  within  the  range  of  refine- 
ment possible  in  present-day  design  and 
with  each  succeeding  test  the  precision 
has  been  increased  by  finer  instruments 
and  improved  testing  methods  founded 
on  experience.  The  test  of  the  Larkin 
warehouse  in  Chicago  in  1912  gave  more 
data,  more  valuable  data,  and  answered 
more  questions  than  did  the  Deere  & 
Webber  test  of  1910,— and  did  this  at  a 
lower  cost.  Recent  tests  establish  the 
fact  clearly  that  the  data  are  not  only 
of  great  value  for  the  purpose  of  gen- 
eral design  with  constructions  for  which 
there  is  not  a  generally  accepted  mathe- 
matical theory,  but  that  they  are  also 
sufficiently  precise  to  justify  refined 
calculations  on  points  of  more  purely 
scientific  interest.  And  the  rapid  rise 
of  the  field  test  for  actual  stresses  has 
fostered  the  development  of  direct  con- 
tact extensometers  of  great  flexibility 
which  have  in  turn  made  the  laboratory 
more  efficient.  The  field  test  does  not 
in  any  sense  supercede  the  laboratory 
test,  but  it  has  doubled  the  possibility 
of  service  for  the  testing  engineer. 

It  is  outside  the  province  of  this  paper 
to  describe  in  detail  the  methods  of  a 
test    for   actual   stresses.     Prof.   W.   A. 


Slater,  of  the  Univ.  of  111.  Engrg.  Exp. 
Stat,  has  done  that  most  admirably.' 
While  the  actual  work  of  testing  in- 
volves experience  with  delicate  instru- 
ments which  most  engineers  lack,  all 
of  us  fnay  plan  the  outlines  of  such 
tests  and  study  the  detailed  data  with 
much  interest  and  profit.  I  know  of 
no  better  way  to  get  at  the  fundamental 
considerations  of  design  than  to  try  to 
plan  a  test  which  shall  furnish  the  data 
desired  for  design.  And  in  this  con- 
nection it  seems  to  me  that  the  impres- 
sion which  sometimes  finds  expression 
today  and  which  considers  that  the  sole 
function  of  the  test  for  actual  stresses 
is  to  illumine  problems  of  great  mathe- 
matical complexity,  is  mistaken.  Wliile 
this  branch  of  testing  has  naturally 
started  with  the  less  well-understood 
and  newer  forms  of  building  construc- 
tion, tests  of  standardized  beam-and- 
girder  designs  show  that  our  knowledge 
of  such  constructions  is  not  nearly  so 
complete  as  it  may  easily  be.  All  mono- 
lithic concrete  buildings  introduce  to 
the  designer  new  and  complex  problems 
which  his  text-books  never  even  at- 
tempt to  solve.  Results  of  tests  for  ac- 
tual stresses  already  published  have 
thrown  light  on  a  number  of  moot 
questions  and  indicate  the  possibilities 
of  the  method.  I  am  not  here  consid- 
ering especially  steel  construction,  tile 
arches,  and  many  similar  standard  forms 
of  construction  in  which  tests  for  actual 
stresses  are  as  much  needed  as  in  rein- 
forced concrete  construction. 

The  writer  believes  that  building  tests 
for  actual  stresses  have  passed  the  pro- 
bational  stage.  Up  to  the  present  time 
the  responsibility  has  rested  largely  on 
a  few  individuals,  with  the  financial 
backing  of  one  or  two  far-sighted,  pro- 
gressiv^e  commercial  firms.  On  the  test- 
Tng  side  its  center  has  been  at  the  Engrg. 
Exp  Stat,  of  the  Univ.  of  111.  The  facts 
have  been  made  public,  however,  largely 
through  the  N.  A.  C.  U..  and  it  seems 
to  the  writer  that  with  the  Association 
lies  the  opportunity  of  creating  a  cen- 
tral organizing  and  directing  body  which 
may  act  to  provide  financial  support, 
and  to  correlate  and  give  out  the  data 
secured.  The  possibilities  of  this  line 
of  testing  are  so  great  (as  I  shall  try 
to  indicate  later)  that  only  an  efh- 
ciently  organized  and  influential  nation- 
al body  can  hope  to  direct  them  ade- 
quately. 

The  future  will  undoubtedly  see  the 
rapid  extension  of  the  field  for  build- 
ing tests  for  actual  stresses.  Our  pres- 
ent city  requirements  for  load  tests  are 
in  general  illogical  and  inconclusive.  In 
Chicago,  for  instance,  the  test  require- 
ment is  a  superimposed  load  equal  the 
sum  of  the  weight  of  the  construction, 
plus  twice  the  design  live  load.  And  the 
basis  of  acceptance  is  that  the  deflection 
shall  not  exceed  1/800  of  the  span,  re- 
gardless of  the  type  of  construction,  the 
depth  of  members,  or  the  length  of  the 
span.  Instead  of  christening  the  struc- 
ture with  a  live  load  of  ZVi  times  that 

'In  a  paper  before  the  Kansas  City  con- 
vention o{  tl.c  N.  A.  C.  U.,  Mar.,  1912 
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for  which  it  was  designed,  would  it  not 
be  more  reasonable  and  more  conclusive 
to  measure  the  actual  stresses  under  a 
small  over-load  placed  in  the  manner 
most  severely  taxing  the  construction? 
The  reduction  in  the  load  material  to  be 
handled  would  pay  for  the  services  of 
the  testing  observer  who  takes  the  read- 
ings and  computes  the  stresses  from  the 
observed  deformations. 

Our  present  tests  have  been  confined 
almost  without  exception  to  a  single 
loading  and  unloading  of  a  previously 
unstressed  construction.  Would  a  sec- 
ond loading  give  the  same  results?  The 
magnitude  of  the  loads  applied  in  sev- 
eral of  the  tests  already  made  estab- 
lishes clearly  that  the  data  obtained  art 
amply  safe  for  use  in  general  design, 
but  the  value  of  a  test  under  repetitivt 
loading  is  no  less  on  that  account.  .\ 
central  body  may  easily  assume  tht 
necessary  financial  burden  to  build  the 
apparatus  required  to  use  some  load  that 
can  be  easily  placed  and  removed,  such 
as  water,  and  by  making  a  number  oi 
tests  reduce  the  cost  of  each  to  a  very 
low  figure. 

A  central  body  may  easily  undertake 
the  study  of  the  effect  of  the  details 
of  construction  and  of  construction 
methods  on  the  strength.  What  is  the 
relation  of  stresses  in  wall  panels  to 
those  in  interior  panels?  How  are 
stresses  distributed  in  rectangular  pan- 
els? What  is  the  effect  of  openings  on 
the  stress  in  adjacent  construction? 
What  effect  has  the  size  of  the  sup- 
porting column?  What  is  the  effect  of 
varying  the  amount  of  reinforcement 
and  its  distribution?  On  all  of  thesf 
problems  we  ha\'e  made  a  very  credit- 
able beginning  toward  securing  data  for 
design  purposes,  but  the  future  must 
take  them  up  methodically  and  com- 
pletely, and  the  laboratory  will  contrib- 
ute its  share  by  testing  specially  de- 
signed specimens,  not  incomparable  in 
size  and  capacity  to  the  actual  struc- 
tures, in  which  we  may  deal  with  few 
variables  at  a  time.  Such  tests  are 
already  planned  for  the  present  year. 

The  life-size  laboratory  specimen  is 
required  also  to  answer  satisfactorily 
one  deficiency  of  the  building  test  for 
actual  stresses.  You  cannot  destro> 
your  building  in  order  to  get  informu- 
tion  by  which  to  design  your  next  one 
better.  We  must  rely  on  test  of  large 
specimens  to  destruction  for  final  in- 
formation as  to  the  weakest  point  in  the 
design  and  for  final  information  on 
shearing  strength.  Our  present  tests 
demonstrate  the  safety  of  our  build- 
ings, but  we  must  test  to  destruction 
before  we  can  make  balanced  designs, 
of  equal  strength  in  all  respects,  and 
so  arrive  at  economy.  This  is  a  most 
important- new  field  for  research.  In 
some  respects  we  are  undoubtedly  sup- 
plying too  much  strength  to  our  pres- 
ent structures — in  others  barely  enough 
to  stand  the  pressure.  By  detailed 
measurements  of  stresses  we  may  hope 
to  remove  the  tax  which  ignorance  al- 
ways collects  from  industry,  and  to  ar- 
rive at  a  balanced  design 
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Present-day  tests  are  short  time  tests. 
What  is  the  effect  of  long  continued 
loading  and  unloading?  What  is  the  ef- 
fect of  temperature?  A  continuous  rec- 
ord of  the  changes  of  deformation  which 
take  place  through  the  years  would  seem 
to  be  of  value,  even  though  its  interpre- 
tation might  be  difficult.  In  all  the  re- 
cent tests  made  under  the  writer's  super- 
vision permanent  inserts,  or  gauge 
points,  have  been  placed  and  remain  in 
the  structure  and  it  is  the  intention  of 
the  writer  to  secure  from  time  to  time 
under  the  actual  load  conditions  in  the 
buildings  measurements  of  the  changes 
in  deformation  and  to  compare  these 
with  the  test  observations.  The  experi- 
ment is  limited  by  the  available  time  and 
by  the  expense,  and  has  not  as  yet 
progressed  sufliiciently  to  make  it  desir- 
able to  report  results.  Similar  measure- 
ments on  faces  of  walls  exposed  to  the 
weather  might  give  valuable  information 
on  the  question  of  temperature  rein- 
forcement. 

I  have  jotted  down  these  notes  on  the 
present  status  of  building  tests  for  ac- 
tual stresses  and  on  the  possibilities 
which  seem  to  me  easy  of  accomplish- 
ment in  the  near  future  at  the  request 
of  Concrete-Cement  Age  in  the  hope 
that  a  central  directing  body  may  be 
made  possible  through  the  aid  and  de- 
sire of  the  engineers  interested  in  the 
future  of  reinforced  concrete  who  read 
these  pages  from  month  to  month.  What 
the  engineers  of  America  really  desire 
thev  will  soon  obtain. 


Petition  in  bankruptcy  against  the 
Chanute  Cement  Co.,  Chanute,  Kans., 
which  was  recently  filed,  has  been  dis- 
missed by  the  court  on  the  ground 
that  the  claim  on  which  suit  was 
brought  was  so  small  as  to  make  the 
petition  unjust.  The  plant,  which  has 
a  daily  capacity  of  1,000  bbls.,  will  prob- 
ably resume  operations  in  the  immediate 
future. 


Tests  of  Reinforced  Concrete 
Buildings  Under  Load 

In  this  issue,  an  article  by  Arthur  R. 
Lord  sums  up  the  progress  so  far  made 
in  analytical  tests  conducted  on  actual 
building  structures,  and  points  out  the 
future  possibilities  of  such  tests,  and 
their  relation  to  laboratory  investigation 
and  design  theory.  Of  interest  in  this 
connection  is  a  recent  bulletin  issued  by 
the  Engineering  Experiment  Station  of 
the  Univ.  of  111.  entitled.  "Tests  of  Re- 
inforced Concrete  Buildings  under 
Load.'"  which  summarizes  the  results  of 
the  tests  so  far  carried  out.  These  tests 
have  been  reported  in  detail  in  past  is- 
sues of  Concrete  and  Cement  Age,  but 
it  is  of  interest  to  list  in  abstract  the 
tests  of  buildmgs  so  far  made.  This 
the  bulletin  referred  to  does,  in  the  open- 
ing pages,  as  follows: 

Test  No.  1.  Deere  and  Webber  Bldg., 
Minneapolis,  Minn.,  Oct.  and  Nov.,  1910. 
Flat  slab  floor  with  four-way  reinforce- 
ment, built  by  Leonard  Construction  Co.. 
Chicago,  and  tested  by  co-operation 
between  the  contractors  and  the  Engi- 
neering Experiment  Station  of  the  Univ. 
of  111. 

Test  No.  2.  Wenalden  Bldg.,  Chicago. 
June  and  July,  1911.  Beam  and  girder 
building  constructed  by  Ferro-Concrete 
Construction  Co.,  Cincinnati,  and  tests 
made  by  co-operation  among  the  N.  A. 
C.  U.,  the  construction  company,  and 
the  Engineering  Experiment  Station  of 
the  Univ.  of  111. 

Test  No.  3.  The  Powers  Bldg.,  Min- 
neapolis, Minn.,  July  and  August,  1911. 
Flat  slab  floor  with  two-way  reinforce- 
ment, built  and  tested  by  Corrugated 
Bar  Co.,  St.  Louis. 

Test  No.  4.  Franks  Bldg.,  Chicago, 
Aug.,  1911.  Flat  slab  floor  with  four- 
way  reinforcement,  built  and  tested  by 
Leonard  Construction  Co.,  Chicago. 
Prof.  W.  K.  Hatt,  of  Purdue  Univ.,  was 


■Bulletin  >fo.  R4,  Tests  of  Reinforced  Con- 
crete Buildings  Under  Load,  By  .Arthur  X.  Tal- 
bot and  Willis  A.  Slater,  Engineering  Experi- 
ment Station.  Univ.  of  Illinois,  Urbana,  111., 
9"  X  6"  paper  bound,  102  pp.,  ilhist. 
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employed  as  consulting  engineer  for  this 
test. 

Test  No.  5.  Turner-Carter  Bldg., 
Brooklyn,  N.  Y.,  Sept.,  1911.  Beam  and 
girder  floor,  built  by  Turner  Construc- 
tion Co.,  N.  Y.  C. ;  test  made  by  co- 
operation among  N.  A.  C.  U.,  the  con- 
struction company,  and  the  Engineering 
Experiment  Station  of  the  Univ.  of  111. 

Test  Xo.  6.  Carleton  Bldg.,  St.  Louis, 
Oct.,  1911.  Flat  slab  floor  with  two- 
way  reinforcement,  built  and  tested  by 
Corrugated  Bar  Co.,  Buffalo. 

Test  No.  7.  Barr  Bldg.,  St.  Louis, 
Dec,  1911.  Full  size  test  panel  (25'  x 
26'  9")  ;  terra-cotta  tile  used  to  lighten 
construction;  consists  of  two-way  T- 
beams  with  web  between  tile  on  tension 
side  and  concrete  flange  above  the  tile 
on  the  compression  side.  Panel  built 
by  the  Corrugated  Bar  Co.  to  demon- 
strate efficiency  of  design  proposed  for 
Barr  Bldg.  in  St.  Louis;  test  made  by 
Corrugated  Bar  Co. 

Test  Xo.  8.  Ford  Motor  Car  Co. 
Bldg..  Detroit,  Feb.  and  Mar.,  1912.  Flat 
slab  floor,  built  and  tested  by  the  Cor- 
rugated Bar  Co. 

Test  No.  9.  Larkin  Bldg.,  Chica.go, 
August,  1912.  Flat  slab  floor,  built  and 
tested  by  Leonard   Construction  Co. 

The  Deere  and  Webber  Bldg.  test  was 
undertaken  to  learn  the  general  >ac- 
tion  of  the  flat  floor  slab.  The  tests 
on  the  Wenalden  Bldg.  and  the  Turner- 
Carter  Bldg.  were  made  to  find  the 
general  action  of  the  beam  and  girder 
type  of  construction.  The  tests  made 
by  the  Corrugated  Bar  Co.  were 
for  its  own  information  but  the  re- 
sults of  the  tests  on  the  Powers  Bldg. 
and  on  the  Barr  Bldg.  test  panel  were 
presented  before  the  8th  Annual  Con- 
vention of  the  N.  A.  C.  U.  Those  of  the 
Carleton  Bldg.  and  the  Ford  Motor  Car 
Co.  Bldg.  were  in  the  nature  of  investiga- 
tion of  special  features  of  design.  The 
Franks  Bldg.  test  made  by  the  Leonard 
Construction  Co.  was  an  investigation 
to  obtain  a  basis  for  making  provision 
in  the  Chicago  building  code  for  this 
form  of  construction.  The  Larkin  test 
was  the  most  extensive  of  those  enum- 
erated and  was  made  with  the  object  of 
furnishing  the  Leonard  Construction  Co. 
with  additional  infnrmation  for  the  de- 
sign of  flat  slab  floors. 

in  conclusion  the  Ijulletin  referred  to 
states  that  the  tests  described  are  of 
value  in  helping  to  settle  a  number  of 
questions  which  have  been  in  dispute. 
When  taken  in  connection  with  other 
tests,  the  results  may  be  expected  to  be 
of  considerable  assistance  in  develop- 
ing analyses  and  determining  constants 
for  use  in  the  desicn  of  reinforced  con- 
crete structures.  Many  of  the  results  of 
the  tests  have  a  bearing  upon  the  un- 
settled problems  and  even  on  matters 
which  many  have  considered  to  be  not 
open  to  question. 

These  tests  have  shown  the  practi- 
cability of  measuring  the  deformation'^ 
or  strains  in  critical  parts  or  member^ 
of  a  reinforced  concrete  structure  when 
subjected  to  load.  Methods  have  been 
developed  for  making  measurements  and 
tests  in  a  way  that  will  give  trust- 
worthy data.  Difficulties  have  been 
overcome,  and  many  of  the  orecantio"- 
found  necessary  have  been  formulated 
Skill  and  experience  are  essential  i 
making  such  tests,  and  the  difficultic- 
encountcred  are  of  a  wider  range  th-ir 
those  met  in  the  best  laboratory  prac- 
tice. .\%  in  other  tests,  caution  must  I  ' 
exercised  in  drawing  conclusions,  nn'l 
judgment  must  l)c  used  in   Intcrprctin.; 
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results.  The  presence  of  low  stresses 
should  not  be  taken  as  being  conclusive- 
ly indicative  of  low  bending  moments; 
and  the  action  of  tension  in  the  concrete, 
of  horizontal  thrust  distributed  over 
large  distances,  and  of  other  agencies 
may  need  consideration.  Action  under 
partial  load,  as  when  a  single  panel  is 
loaded,  must  be  recognized  to  differ 
from  that  under  full  load. 

Such  problems  as  the  distribution  of 
bending  moments  along  the  length  of 
the  beam,  the  distribution  of  stresses 
over  areas  outside  of  those  usually  as- 
sumed as  forming  the  beam,  the  pres- 
ence of  secondary  stresses  and  of  web 
stresses  in  structures  as  they  are  fabri- 
cated, will  be  solved  only  when  adequate 
field  tests  have  been  made.  The  analysis 
of  structures  and  the  determination  of 
the  resistance  of  individual  members  or 
parts  require  thr  making  of  assumptions 
and  the  choice  of  constants,  and  the 
proper  determination  of  these  may  be 
made  only  with  full  knovvled.ge  of  the 
properties  of  the  materials  found  by 
laboratory  tests  and  of  the  action  of  the 
fabricated  structure  as  shown  in  ade- 
quate field  tests. 


Small 


Concrete      Dwellings 
Egypt 


The  Egyptian  Delta  Light  and  Ry.  Co., 
Ltd.,  was  confronted  with  the  problem 
of  erecting  quarters  for  certain  of  its 
subordinate  station  officials  (native 
Egyptians)  at  a  cost  which  would  enable 
a  rent  to  be  charged  commensurate  with 
the  necessarily  small  salary  drawn  by 
those  officials,  and  yet  provide  a  reason- 
able rate  of  interest  on  the  capital  outlay. 
Reinforced  concrete  afforded  the  only 
practicable  solution,  after  extensive 
trials.  A  recent  issue  of  Concrete  and 
Constnutural  Engineering  (London)  de- 
scribes this  work  as  follows  : 

The  unit  used  is  one  room  and  an  en- 
closed courtyard  for  menials,  with  two 
rooms  and  a  courtyard  for  assistant  sta- 
tion masters,  and  three  rooms  and  a 
courtyard  for  station  masters.  Each 
room  has  an  area  of  3  m.  by  3  m.  (9.84' 
X  9.S4'),  a  height  in  front  of  3  m.  (9.84'') 
and   at   the   rear  2,50  m.    (8.0S').     The 


single  couryard  is  2.50  m.  (8.08')  broad 
by  3  m.  (9.84')  long,  and  the  double 
courtyard  2.50  m.  (S.OS')  broad  by  6.20 
m.  (20.34')  long,  all  inside  measurements. 

The  walls  are  built  of  concrete,  the 
method  of  construction  being  as  follows  : 
Timber  molds  were  first  of  all  made  ac- 
cording to  drawings  at  a  cost  of  £15 
($73).  These  are  then  placed  on  the 
ground  at  the  site  of  the  building  hori- 
zontally, so  arranged  as  to  come  into 
position  when  raised  vertically.  The  in- 
sides  are  coated  with  oil  and  the  rein- 
forcing element — consisting  of  discarded 
semaphore  wire — is  laid  in  such  a  man- 
ner as  to  form  a  network,  the  ends 
extending  some  2  ft.  outside.  The  win- 
dow and  the  door  for  each  unit  are  then 
put  in  place.  The  concrete  mixture  con- 
sists of — 
Yz-m.  diameter  Abou  Zaabal  gravel;  ZYi 

parts. 
Fine  sand,  VA  parts. 
Gillingham  Portland  cement,  1  part. 
It  is  poured  into  the  mold  and  subse- 
quently  kept    moist    by   means    of    wet 
sacks,  being  left  to  set  for  seven  days. 
The  sides  of  the  inolds  are  removed  and 
the   slabs,   now   set,   are   raised   on   end 
into  position  by  means  of  a  winch  and 
shear-legs.      The    edges   are   joined    by 
passing    a    %-m.    dia.    iron    rod    verti- 
cally and  looping  the  projecting  ends  of 
the    reinforcing   wire    round    it,    subse- 
quently giving  the  whole  a  covering  coat 
of  cement. 

The  whole  of  the  structure  has  a  clean 
face  and  requires  no  touchin.g  up  what- 
soever. The  roof  is  of  ordinary  gal- 
vanized iron. 

The  cost  of  constructing  the  single 
unit,  one  room  and  courtyard,  in  the 
manner  described  is  £12  ($58.39),  the 
double  unit  like  the  one  described  costs 
£25  ($131.66),  and  the  treble  unit  £i* 
($194.64).  The  annual  rent  is  fixed  at 
10%  of  this,  and  is  gladly  paid  by  the 
staff,  as  no  equally  substantial  habitation 
and  one  so  easily  kept  clean,  can  be  ob- 
tained locally  for  double  the  sum,  and 
the  amount  is  well  within  the  means  of 
even   the   lowest  paid   employee. 


iAjUBLE-LiniT    CuiTAbt.    OlArr    UbAKItKa    tuH    AN     l^uVi*llAN    Ky.    CoHfuKATluH 

The  walls  are  casi  in  a  horizontal  posiiion,  and  raised  by  winches  and  shcarlcgs 
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Two- Way  Reinforced  Concrete  and  Tile  Floor 


BY  CHAS.  V.  WEIN* 


The  past  few  years  have  witnessed  many  developments  in 
two-way  reinforced  concrete  and  tile  floors.  The  following' 
notes  describe  a  system  which  has  been  used  extensively  in 
Canada  and  abroad  for  many  years.  To  American  designers 
and  builders,  the  use  of  a  flat  slab  for  a  sing-le  span  39  4"  x 
78'  9"  will  be  of  interest. 


placed  between  the  blocks  and  embedded 
in  concrete.  The  hollow  tiles,  which  are 
usually  of  the  size  10"  x  10"  x  6"  or  of 
other  square  shape,  are  made  of  ap- 
proved clay,  or  of  other  fireproof  ma- 
terial, and  are  of  uniform  high  quality 
and  great  supporting  power.  These 
blocks  are  grooved  for  receiving  the  re- 
inforcing rods  and  for  keying  the  con- 
crete. 

The  method  of  laying  the  floor  is  as 
follows :     Wooden  or  other  centering  is 


There  are  numerous  fireproof  floor 
constructions  on  the  market.  Some  of 
them  are  really  fireproof,  while  numer- 
ous systems  cannot  stand  a  hard  test. 
Most  of  the  first  type  are  designed  for 
use  in  "sky-scraper"  steel  structures, 
i.  e..  they  are  short  span  floors.  A  few 
of  them,  however,  are  also  adaptable  for 
long  spans  and  some  even  in  connection 
with  reinforced  concrete  girders  and 
columns.  As  the  annual  loss  of  prop- 
erty by  fire  is  extremely  high  in  this 
country,  we  ought  to  build  even  medium, 
sized  and  small  dwellings,  residences, 
schools,  office  buildings,  factories,  etc., 
as  fireproof  as  possible.  A  low-cost  but 
high  class  system  of  fireproof  floor  con- 
struction is  very  desirable. 

The  following  paragraphs  describe  a 
system  of  floor  construction  which  is 
known  as  the  "Faber  Fire-resisting 
Floor."  and,  while  not  so  well  known  in 
the  U.  S..  yet  it  has  been  used  exten- 
sively in  Canada  and  Europe. 

Construction 

The  floor,  as  shown  in  Fig.  1,  forms 
a  solid  slab  spanning  the  entire  area. 
The  design  is  based  on  scientific  prin- 
ciples to  give  the  greatest  possible  carry- 
ing capacity  and  smallest  possible  dead 
weight. 

The  principal  component  parts  of  the 
construction  are  fireproof  hollow  tile 
blocks  and  a  reinforcement  of  steel  bars 


OF  A  Concrete  Floor* 
building  is  situated  at  Gotha,   Germany, 
as   built   in    1906.      The   view    shows    the 
done  by  a   2,0001b.  stone   falling  with 
t  force  to  crush  through  the  floor 


Fic.    1 — Typical    Section    Showing    in    Perspective    the    Arrangement    or    Centering,    Tile 
Cores,   Connecting  Tibes  and  Two-wav   Reinforcement   fob  the    "Faber"    F'loor 
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3— .\  Moke  Ge.ner.^l  View  of  the  Man 
R   IN    Which   a  Concrete  Floor  Stood 
Up  Under   Impact  Blow 


ti.Kcd  in  the  usual  manner  at  the  re- 
quired levels  as  indicated  in  Fig.  1,  and 
on  this  the  hollow  tile  blocks  are  placed 
in  rows,  spaces  being  left  between  them 
for  the  tension  rods  and  concrete.  Tubes 
are  inserted  between  the  hollows  of  the 
blocks,  and  these  prevent  the  concrete 
from  running  in  and  filling  the  hollows, 
thus  preventing  waste  and  additional 
weight  to  the  floor.  The  reinforcing 
bars  which  run  in  both  directions  are 
supported  temporarily  at  the  required 
heights  until  the  concrete  is  run  in  and 
thoroughly  tamped  around  the  bars. 
The  centering  can  be  removed  within 
a  short  time  and  the  ceiling  is  then  ready 
for  plastering. 

The  reinforcing  bars  running  in  one 
direction  form  a  complete  net  with  those 
running  in  the  other  direction,  so  that 
the  tension  is  overcome  in  both  direc- 
tions, and  the  load  is  transmitted  to  the 
four  supports  formed  by  the  walls.  For 
great  spans  or  for  extra  heavy  loads, 
the  floor  is  strengthened  by  an  additional 
layer  of  concrete,  the  thickness  of  which 
depends  upon  the  special  case  to  be  dealt 
with.     Statical  calculations  of  the  floor 
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are  made  in  compliance  with  the  build- 
ing ordinances  of  each  city  or  locality. 

Fire  Besistance 

The  "Faber"  system  is  an  approved 
form  of  fire  resisting  construction,  gird- 
ers not  being  required  even  in  case  of 
large  spans  up  to  3fi'.  Imperfectly  pro- 
tected steel  beams  have  been  proved  a 
great  danger  in  fires,  for  by  cxpansioii 
and  twisting  they  may  cause  the  collapse 
of  the  whole  structure,  as  has  repeatedly 
happened.  In  this  system,  on  the  other 
hand,  the  reinforcing  bars  used,  Ijeinii 
of  a  relatively  very  small  sectional  area 
and  completely  encased  on  all  sides  liy 
the  concrete,  cannot  form  an  element  of 
danger. 

Sound    Deadening'   Capacity 

A  disadvantage  of  ncarl\-  all  floors 
constructed  of  wood  or  concrete  is  tlie 
ready  manner  in  which  sound  is  trans- 
mitted.  This  disadvantage  is,  to  a  certain 


E  14'  9"  .V  14'  0"  T.OAnKD  with  35  Tons  of  Structural  Steel 


Fig.    5 — CoMBrN.%Tiox    Tile   and   Two-way   Keinforced   Co.vcrete   Construction 


I'lO.    C— Tilt    FlRLPKOOF    CUILDISC    1  OK    Tilt    Tecii.sical    ScUuuL,    Quedec 


July,   lOlS 


[19] 


COKCRE  TE-CEMEN T  A GE 


extent,  overcome  by  the  combination  tile 
and  concrete  floor  system,  on  account  of 
the  continuous  hollow  spaces  and  the 
small  sectional  area  of  the  reinforcing 
bars. 

Another  advantage  that  is  gained  by 
the  use  of  hollow  blocks  of  such  a  sys- 
tem for  floors  and  roofs  is  that  air  con- 
ductor, thus  keeping  the  floors  warm, 
ceiling  beneath  is  prevented,  which  in 
while  condensation  of  moisture  on  the 
tained  in  those  spaces  acts  as  a  non-con- 
many  cases,  as  will  be  admitted,  is  of 
great  advantage. 

As  to  the  sound-deadening  capacity  of 
the  floor  a  number  of  tests  have  been 
made.  One  of  the  most  interesting  of- 
ficial tests  was  the  equipment  of  school 
children  with  wooden  shoes,  and  having 
them  pass  over  floors  at  school  time. 
The  result  was  simply  astonishing.  The 
noise  was  scarcely  noticeable.  The  chil- 
dren marched,  some  time,  yet  tliere 
was  no  sound  except  a  slight  dull  noise 
to  be  heard. 

Opening's  in  Ploors 

Openings  can  be  cut  or  left  in  such 
floors  with  perfect  ease  and  safety,  with- 
out the  stability  of  the  floors  being  im- 
paired in  any  way.  Windows  and  door 
openings  can  be  covered  over  at  the 
same  time  as  the  floors  are  laid,  with- 
out lintels  being  required. 

Figs.  2  and  3  are  illustrations  of  a 
floor  upon  which  cut  stone  of  about 
2.000  lbs.  weight  fell  from  a  consider- 
able height.  The  stone  could  not  do  any 
important  harm  to  the  floor  except  it 
cut  a  relatively  small  hole  through  it. 

Carrying'  Capacity 

The  "Faber"  floor  can  be  constructed 
to  carry  a  distributed  or  concentrated 
load  on  spans  up  to  3G'  and  even  more. 

In  Fig.  4  is  shown  a  test  floor  at 
Milwaukee  in  which  a  span  of  14'  9"  x 
14'  9"  was  loaded  up  to  3.5  tons.  At  a 
test  in  N.  Y.  C,  a  slab  of  20'  x  25'  had 
a  concentrated  load  at  the  center  of 
25,000  lbs.,  the  load  being  on  15  days; 
the  deflection  was  only  ^ip,".  After  the 
load  was  removed  the  deflection  disap- 
peared entirely. 

The  old  Laval  University,  Quebec,  was 
rebuilt,  using  "Faber"  system  floors.  This 
structure  was  built  a  long  time  ago  to 
last  for  centuries,  but  it  was  not  at  all 
fireproof.  The  modern  demands  made 
it  necessary  to  throw  out  everything  from 
the  inside  of  the  building,  to  replace  the 
old  wooden  colums  and  beams  by 
steel  construction  and  to  put  in  fireproof 
floors  and  fireproof  partitions.  With  the 
"Faber''  floor  a  saving  of  about  40% 
over  steel  construction  was  made  pos- 
sible by  the  long  spans  the  use  of  the  sys- 
tem allows,  .'\bout  71,000  sq.  ft.  of  floor 
■were  made  fireproof.  E.  Tanguay,  of 
Quebec,  was  the  architect.  This  work, 
■which  was  done  by  the  Canadian  Fire- 
proofing  Co.,  was  designed  and  erected 
under  the  superintendence  of  the  author. 

Fig.  6  shows  the  Technical  School  of 
Quebec  recently  erected  by  the  Quebec 
Provincial  Government,  and  provided 
■with  26,700  sq.  ft.  of  long  span  "Faber" 
floors.  Rene  P.  Lemay,  of  Quebec,  was 
the  architect.    Other  buildings  built  with 
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this  system  of  floor  construction  are  the 
Daily  Telegraph  building,  and  the 
Caisse  d'Economie,  both  at  Quebec,  be- 
sides many  other  buildings,  such  as 
schools,  dwellings,  public  buildings,  fac- 
tories, stables,  etc.  It  is  of  interest  to 
note  that  this  system  of  flooring  is  used 
in  the  Kaiserin  Auguste  Victoria  Hos- 
pital on  the  Oil  Mountain  near  Jerusa- 
lem, Palestine,  and  the  new  Residential 
Palace  of  the  Emperor  of  Germany,  at 
Posen. 

In  New  York,  the  "Faber"  floor  has 
been  used  in  an  office  building  at  No.  19 
W.  20th  St.,  and  in  a  bank  building  at 
No.  87  William  St.  In  Bound  Brook, 
N.  J.,  the  film  factory  of  Pathe  Freres, 
and  in  Delawanna,  N.  J.,  the  oil  cloth 
factory  of  J.  R.  Goodlatte  Sons  are  pro- 
vidded  with    "Faber"  floors. 


Notes  on  Old  Roman  Construc- 
tion and  Materials 

In  a  recent  R.  I.  B.  A.'  examination, 
one    of    the    questions    on    Greek    and 
Roman  architecture  was  as  follows : 
Describe     travertine,     peperino, 
tufa,  and   pozzolana.     How  were 
they  used  by  the  Romans?     Given 
some  typical  examples  of  their  use, 
and     explain     and     illustrate     the 
various    methods   adopted   by   the 
Romans  of   facing  concrete  walls 
with  brick  and  stone. 
A  recent  issue  of  the  Architeets'  and 
Builders'    Journal    published     a     model 
answer  to  this  question  as  follows : 

Travertine,  tufa,  peperino,  and  pozzo- 
lana were  the  most  important  materials 
used  for  general  constructional  purposes 
by  the  Romans. 

Travertine,  a  hard  limestone,  is  nearly 
pure  carbonate  of  lime,  quarried  near 
Tivoli,  and  is  employed  as  a  facing  to 
the  concrete  walls  of  the  Colosseum. 

Tufa,  a  stone  of  volcanic  origin,  of 
which  the  hills  of  Rome  are  mainly 
composed,  was  employed  in  early  Roman 
buildings  to  a  great  extent,  but  its  bad 
weathering  qualities  were  a  defect,  and 
for  this  reason  it  was  usually  faced 
with  stucco. 

Peperino  is  a  stone  of  volcanic  origin 
from  Mount  Albano.  It  is  harder  than 
the  hardest  variety  of  tufa,  is  a  fairly 
good  weathering  stone,  and  is  fireproof. 
Pozzolana  is  a  volcanic  deposit  exist- 
ing in  large  quantities  under  and  all 
round  Rome  in  thick  strata,  just  as  it 
was  showered  out  of  the  neighboring 
volcanoes.     It  resembles  a  sandy   earth 
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mi.xed  with  larger  lumps  about  the  size 
of  coarse  gravel.  When  mixed  with 
lime,  it  forms  a  strong  hydraulic  cement. 
This  material  contributed  largely  to  the 
durability  of  Roman  architecture. 

The  faced  concrete  walls  were  of  four 
varieties  :— 

(a)  Concrete  faced  with  "opus  in- 
certum,"  the  concrete  backing  being 
studded  with  irregular-shaped  pieces  of 
stone.  This  was  usued  in  the  first  and 
second  centuries  B.  C. 

(6)  Concrete  faced  with  "opus  recticu- 
latum,"  resembling  the  meshes  of  a  net, 
the  joints  being  laid  in  diagonal  lines. 

(f)  Concrete  faced  with  brick  (testpe), 
used  from  the  first  century  B.  C.  to  the 
end  of  the  Western  Empire.  Walls  were 
faced  with  bricks  triangular  in  plan,  and 
114"  thick. 

(d)  Concrete  with  "opus  mixtum," 
being  a  wall  of  concrete  faced  with 
brick  and  having  stone  bands  at  inter- 
vals.    (See  sketches.) 


The  Effect  of  Acids  and  Oils  On 
Concrete. 

Current  consultation  questions  have 
discussed  the  effect  of  acid,  alkalies  and 
mineral  and  vegetable  oils  on  concrete. 
.\n  interesting  review  of  the  entire 
matter  is  presented  in  the  report  of 
investigations  made  by  W.  L.  Gadd,  an 
English  engineer.  These  tests  indicate 
that  mineral  acids  dissolve  the  con- 
stituents of  Portland  cement  to  a  great 
extent  even  when  exceedingly  dilute. 
Organic  acids  act  less  destructively  on 
concrete  but  there  is  still  a  reaction  be- 
tween the  weak  acid  and  the  calcium 
hydroxide  which  is  present  in  the  con- 
crete. 

The  use  of  concrete  for  floors  in  soap 
factories  has  a  direct  relation  to  actual 
oils  and  fats  on  concrete  surfaces.  This 
English  engineer  finds  that  animal  and 
vegetable  oils  have  a  direct  action  on 
green  concrete,  and  may  eventually 
destroy  it,  due  to  the  saponification  of 
the  glycerides  by  the  calcium  hydroxide. 
This  action  of  course  is  less  destructive 
when  the  concrete  is  older. 

While  saponification  is  not  involved 
when  mineral  oils  are  used,  these  oils 
weaken  mortar  to  some  extent  and  the 
resulting  concrete  is  less  waterproof. 
The  series  of  tests  referred  to  did  not 
indicate  the  value  of  concrete  water- 
proofing with  oil  and  in  the  author's 
opinion  better  and  more  waterproof 
concrete  is  produced  with  a  carefully 
graded  aggregate  than  with  the  addition 
of  oil. 
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Concrete  Tile  and  Joist  Construction 


A  preliminary  test  of  a  new  type  of 
reinforced  concrete  floor,  known  as 
"concrete  tile"  construction,  was  made 
in  Spokane  April  28  at  the  plant  of  the 
Spokane  Concrete  Co.,  in  the  presence 
of  a  number  of  architects,  engineers 
and   contractors.. 

In  the  design  of  reinforced  concrete 
slabs  for  long  spans  it  is  desirable,  for 
the  sake  of  economy,  to  reduce  as  far 
as  possible  the  dead  weight  of  the  con- 
struction. This  result  is  frequently  ob- 
tained by  the  use  of  a  combination  of 
hollow  terra  cotta  tile  and  concrete,  in 
which  case  the  tile  acts  as  a  filler  and 
provides  a  certain  amount  of  void  space 
in  the  slab.  This  serves  to  reduce  the 
weight  of  the  construction  but  does  not 
contribute  to  its  strength.  In  this  con- 
struction, which  has  been  very  commonly 
used  in  localities  where  the  tile  can  be 


but  no  concrete  poured  on  top.  The 
concrete  tile  are  designed  to  act  as  an 
integral  part  of  the  structural  floor,  in 
the  same  manner  as  though  the  entire 
slab  were  poured  monolithic.  To  se- 
cure this  action,  the  concrete  tile  (Fig. 
3),  are  provided  with  alternate  lugs 
and  flutes  on  the  sides  and  also  with 
beveled  edges  at  one  end,  so  that  when 
the  concrete  is  poured  between  the 
rows  of  tile  all  parts  of  the  construc- 
tion are  mechanically  united. 

The  theory  underlying  the  design  is 
similar  to  that  used  in  the  design  of  a 
plate  girder,  the  lugs  on  the  sides  of 
the  tile  performing  the  same  function 
as  rivets.  The  stresses  in  the  lugs  are 
those  of  bearing  and  shear  (pure  shear, 
not  diagonal  tension),  and  have  their 
maximum  values  at  the  extreme  fibres, 
namely   at   the   top   and   the  bottom  of 


a  smooth,  neat  appearing  flat  ceiling  of 
uniform  color,  suitable  either  with  or 
without  plastering;  and  the  promotion 
of  local  industry,  as  concrete  tile  can 
be  manufactured  in  any  locality  where 
materials  for  concrete  are  available  in 
the  same  manner  as  building  block,  pipe, 
etc. 

In  the  manufacture  of  concrete  tile, 
a  dry  mix  can  be  used  having  the 
same  proportions  as  the  poured  con- 
crete, although  a  somewhat  smaller 
aggregate  will  usually  be  found  desir- 
able. A  thoroughly  sound  and  strong 
concrete  can  be  obtained  with  a  1 :6 
mixture,  the  aggregate  consisting  of 
about  equal  parts  of  fine  and  coarse 
sand  and  screened  gravel  up  to  54-in. 
size.  The  materials  should  be  mixed 
just  damp  enough  to  compact  well  un- 
der tamping  (by  machine  or  by  hand), 
and  should  be  stii?  enough  so  that  the 
collapsible  form  can  be  at  once  removed 
and  used  repeatedly. 

The  tile  should  be  stored  under  cover 
on  the  original  pallets  and  kept  thor- 
oughlv  drenched  with  water  for  at  least 
one  week,  and  preferably  two  weeks. 
Tile  made  in  this  manner  will  show  as 
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Fig    1— Cross-Section  Showing  Typical  Construction  of  Terra 
Cotta    Tile  and   Reinforced  Concrete  T-Beams 
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Fir.    2— Cross-Section  Showing  Concrete  Tile  and  Reinforc 
Concrete)  Joist 


fjg     3 Isometric    View    op    Concrete    Tile 

Showing  Corrugations  at  the  Side  to 
Devei-op  Mechanical  Bond 


the  slab,  being  zero  at  the  neutral  axis. 
The  angle  of  bevel  used  on  the  edges 
of  the  lugs  as  also  on  the  ends  of  the 
tile  is  kept  less  than  the  angle  of  slid- 
ing friction  between  concrete  surfaces, 
or  not  to  exceed  30°. 

The  advantages  claimed  for  concrete 
tile  construction  by  its  inventors  and 
patentees,  E.  and  A.  B.  White,  struc- 
tural engineers  of  Spokane,  are:  A 
fire-proof  and  sound-proof  construction 
of  great  economy  and  adaptability  for 
long  spans;  ease  and  speed  of  erection; 


great  strength  at  the  age  of  two  or 
three  weeks  as  poured  concrete  will  in 
three  months,  and  can  be  readily  han- 
dled without  breakage.  It  will  usually 
he  found  desirable  to  have  the  con- 
crete tile  manufactured  in  the  same 
locality  as  the  structure  in  which  they 
are  to  be  used  to  save  expense  of  ship- 
ping. 

Details  of  the  test  slab  used  at  Spo- 
kane are  shown  in  Figs.  4,  a,  and  6. 
The  concrete  tile  for  this  slab  were 
manufactured    April    3,    1913,    and    the 
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Fig.  4— Side  Elevation  op  Test  Slab 
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readily  obtained,  it  is  necessary  to  pour 
concrete  in   the  joists   formed   between      — T 
the  rows  of  tile  and  also  on  top  of  the  ^;^ 
tile,  usually  to   a   depth  of  at  least  2 
in  order  to  provide  the  necessary  com- 
pression flange.     A  typical  cross-section 
of   this  type   of   construction   is   shown 
in  Fig.  1. 

The  concrete  tile  construction  on 
which  the  test  was  made  in  Spokane 
consists  of  rows  of  hollow  concrete 
tile  with  joists  poured  between  the  rows 
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5— This    Shows   a   Cross-Section    (Stc. 
A-A  OP  Fig.  4)  op  the  Test  Slab 


Fig.   C — This   is  a   Lohoituoinal 
the  Test  Slab  (Sec.  BB  op 
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slab  was  poured  April  5,  1913.  The 
materials  used  for  the  concrete  were 
cement'  and  aggregate  as  described 
above.  The  concrete  tile  were  hand 
tamped,  with  a  dry  1 :7,  mixture  and 
the  poured  concrete  consisted  of  a  wet 
1  ;6  mixture  except  the  joints  across 
the  top  for  which  a  1 :3  mix  was  used. 
The  main  reinforcing  bars  were 
square  corrugated  bars  of  high  carbon 
steel,  rolled  from  new  billet  stock.  The 
slab  was  designed  for  70  lbs.  per  sq.  ft. 
live  load  plus  70  lbs.  per  sq.  ft.  dead 
load,  with  extreme  fibre  stress  in  con- 
crete of  650  lbs.  per  sq.  in.  and  cor- 
responding stress  in  steel  of  12,200  lbs. 
per  sq.  in.,  as  determined  by  the  straight- 
line  formula  with  a  ratio  of  moduli  of 
elasticity  of  15. 

Forms  were  removed  from  under  the 
slab ,  on  the  18th  day  after  pouring, 
causing  a  deflection  at  the  middle  of 
0.11  inch,  and  on  the  23rd  day  the  slab 
was  tested  to  destruction.  The  test 
load  was  applied  in  the  form  of  bags 
of  cement  having  an  average  weight  of 
95  lbs.  each,  which  were  placed  in  lay- 
ers of  20  bags  each.  After  each  layer 
was  placed,  deflections  were  observed 
at  the  middle  and  the  quarter  points  of 
the  span  on  both  sides  of  the  slab  by 
means  of  wires  stretched  between  the 
projecting  ends  of  rods  embedded  in 
the  ends  of  the  slab  over  the  supports. 
As  care  was  taken  in  applying  the 
load  evenly,  there  was  practically  no 
difference  in  the  deflections  observed  on 
the  two  sides  of  the  slab.  The  deflec- 
tion at  the  middle  caused  by  a  live  load 
of  140  lbs.  per  sq.  ft.,  or  twice  the  de- 
signed live  load,  was  0.42"  or  1/600  of 
the  span.  The  deflections  increased 
regularly  as  the  load  was  applied,  and 
the  last  observations  were  made  under 
a  live  load  of  423  lbs.  per  sq.  ft.,  when 
the  deflection  at  the  middle  was  about 
VA  in. 

Up  to  this  point  no  cracks  in  the 
slab  or  other  indications  of  failure 
could  be  observed.  Failure  occurred 
suddenly  under  a  live  load  of  470  lbs. 
per  sq.  ft.  being  a  typical  shear  failure 
or  diagonal  break  in  the  concrete  near 
the  end  of  the  span,  allowing  the  entire 
slab  with  its  load  to  drop  a  short 
distance  down  to  the  floor  upon  which 
the  supporting  piers  rested.  The  ulti- 
mate strength  developed  by  the  con- 
struction, especially  considering  the 
greenness  of  the  concrete,  was  re- 
markable. 

The  concrete  tile  and  poured  con- 
crete    acted     together     in     the     manner 

tit   Co.'s   cement   was 


designed,  and  the  diagonal  break  which 
caused  failure  extended  uniformly 
through  the  poured  concrete  and  the 
sides  of  the  tile.  There  was  no  indi- 
cation of  compression  failure,  and  it  is 
probable  that  the  slab  would  have 
sustained  an  even  greater  load,  had 
shear  reinforcement  been  provided. 

The  deflections  at  the  middle  for  the 
various  loads,  including  dead  load,  are 
given  below,  also  a  list  of  computed 
deflections  and  stresses  based  on  the 
straight-line  formula,  neglecting  ten- 
sion in  the  concrete,  and  with  a  ratio 
of  moduli  of  elasticity  of  15.  The  in- 
fluence of  the  tensile  strength  of  the 
concrete  is  seen  in  the  fact  of  the 
observed  deflections  being  less  than 
the  computed  ones  for  the  smaller  loads. 
The  "average  shearing  stress"  tabulated 
is  for  the  cross-section  of  web  above 
the  plane  of  the  steel,  including  both  the 
poured  concrete  and  the  sides  of  the 
tile  (9"  X  sy,"). 


teuil  in  1911.  It  houses  about  250  people, 
of  whom  153  are  children. 

Public  and  private  enterprise  and 
philanthropy  have  in  a  way  united  in 
the  building  of  La  Societe  des  Loge- 
ments  Populaires  Hygieniques.  The  land 
occupied  by  its  building  in  Montmartre 
belongs  to  the  municipality  and  is  leased 
for  75  yrs.  at  a  nominal  rental  of  20  frs. 
per  yr.,  with  the  provision  that  at  the 
expiration  of  the  lease  the  building  shall 
become  the  property  of  the  municipality. 
Public  enterprise  has  also  furnished  60% 
of  the  capital  required  for  building,  the 
loan  being  made  at  3%,  to  be  repaid  in 
50  yrs. 

The  building  contains  60  suites  which 
are  uniformly  rented  at  250  frs.  per  yr. 
The  building  houses  360  people,  of 
whom  240  are  children.  It  earns  a  net 
revenue  of  12,000  frs.  on  a  construction 
cost  of  260,000  frs. 


Solving  the  Housing  Problem  in 
Paris 

Nearly  10  years  ago,  La  Societe 
Anonyme  de  Logements  Economiques 
pour  Families  Nombreuses  was  founded 
in  Paris,  with  the  objects  of  providing 
low-cost,  hygienic  and  comfortable  dwell- 
ings and  of  demonstrating  to  capital 
that  dwellings  of  this  type  can  be  made 
to  pay  a  fair  return  on  capital  invested 
in  them.  It  was  originally  capitalized 
at  236,000  frs.,  but  it  has  since  been 
raised  to  2,000,000  frs. 

Four  buildings  have  already  been 
erected  and  a  fifth  will  be  finished  next 
year.     The    four   buildings   are   located 


Some  Notes  On  Cost  of  Pavement 
Concrete 

A  piece  of  concrete  pavement  work 
for  Milwaukee  county  was  a  road  18' 
wide  and  7"  thick.  The  work  Was  done  by 
20  men,  using  a  Vi-yA.  Chain  Belt'  mixer 
with  chute  delivery.  The  water  was 
piped  along  the  road  from  the  city  as 
in  the  preceding  case,  but  a  454-h.p. 
gasoline  engine  was  necessary  to  force 
the  water  up  to  the  head  required. 
The  work  recorded  covered  a  period 
of  four  days  and  cost  $1,128.46,  ex- 
clusive of  equipment  and  grading.  The 
cost  of  piping  and  water  for  this  and 
the  preceding  job  was  fully  accounted 
for  in  a  former  paragraph.  The  cost 
of  the  work  was  divided  as  follows: 
414    bbls.    of    cement,    $430.92;    92    yds. 


Occupants 
Location  Tota'      ""  "  ' 

Menilmontour — Rue   de   Telegraphe    .514 

Montmartre — Rue    Belliard    611 

Vaugirard — Rue  du  Contentin 831 

Gobelins-Blvd.   Kellermann    664 


Idren 

Children 

per  Suite 

352 

4.8S 

430 

4.62 

593 

5.54 

453 

4.23 

at  different  points  of  the  city  and  the 
following  table  is  of  interest: 

These  four  establishments  contain 
1,312  rooms  divided  into  380  lodgings, 
in  suites  running  from  two  to  four 
rooms. 

They  cost,  including  sites,  2,302,500 
frs.,  and  have  a  gross  revenue  of  140,530 
frs.,  with  a  cost  of  management  and 
upkeep  of  32,528  frs.,  which  shows  net 
earnings  of  114,002  frs.,  or  very  close 
to  5%  on  the  cost. 

La  Societe  de  Foyer  has  erected  one 
building,  housing  about  250  people. 

La  Societe  Anonyme  des  Habitations 
a  Bon  Marche  has  also  erected  one 
building,  which  was  completed  at   Au- 


Test  REStn,TS  Tabulated 


n> 

:flcction 

Computed 

Total  Load 

at 

Middle 

Deflection 

Lbs. 

Ins. 

Ins. 

2820 

0.11 

0.22 

4720 

0.23 

0.37 

6620 

0.36 

0.62 

8620 

0.53 

0.66 

10420 

0.72 

0.81 

12320 

0.91 

0.96 

14220 

1.09 

l.ll 

16120 

1.28 

1.26 

18020 

1.46 

1.40 

18920 

1.66 

1.55 

21820 

Shear  Failui 

■e 

Stresses: — Lbs. 

per  sq.  in. 

Computed 

Compression 

.•\veragi 

Tension 

Extreme 

Shcanni 

in  Steel 

Fibre 

Stress 

6100 

325 

19 

10200 

544 

31 

14300 

762 

43 

18400 

980 

56 

22500 

1200 

6S 

26600 

1420 

80 

30700 

1640 

93 

34800 

1860 

105 

38900 

2080 

118 

43000 

2290 

130 

47200 

2510 

143 

of  sand  and  152.3  yds.  of  gravel, 
$340.84;  water,  $60.20;  Baker'  protec- 
tion plates  for  expansion  joints,  $76.50; 
coal  and  oil  for  mixer  and  engine, 
$7.50,  and  labor,  $232.50.  From  these 
figures  we  arrive  at  a  cost  of  $4.70 
per  cubic  yard  and  $  .91  per  sq.  yd.  for 
the  pavement. 

In  southwesftern  Michigan  a  short 
strip  798'  long,  9'  wide  and  7"  thick, 
of  1:2:4  concrete,  cost  $717.83,  exclu- 
sive of  grading,  equipment  and  water. 
The  equipment  consisted  of  a  seven 
cubic  foot  Clover  LeaP  Mixer,  neces- 
sary wheelbarrows  and  shovels  and  lum- 
ber for  forms.  The  gang  on  this  road 
was  much  smaller  than  that  on  any  of 
the  other  roads.  Two  hundred  twenty- 
five  barrels  of  cement  cost  $234, 
69  yds.  of  sand  cost  $37.59,  136.35  yds. 
of  gravel  cost  $196.34.  gasoline  and  oil 
for  mixer  cost  $10,  Baker  plates  cost 
$96  and  labor  $144.  making  the  cost 
per  cu.  yd.  $4.68  and  per  sq.  yd.  $.91. — 
C.  W.  Boynton,  Universal  Portland  Ce- 
ment Co.,  Chicago,  in  a  recent  paper. 


■Chain-Belt  Co..   Milwaukee 

»R.   D.  Baker  Co.,  Detroit 

'Clover  Leaf  Co.,   South  Bend.   Ind. 
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Reinforced    Concrete    Roof    Tiles 
for  Aqueduct  Buildings 

The  Board  of  Water  Supply  of  New- 
York  City,  charged  with  the  construc- 
tion of  the  largest  municipal  waterworks 
in  the  world,  has  decided  upon  the  adop- 
tion of  reinforced  concrete  roof  tiles 
after  extensive  experiments  and  numer- 
ous consultations  with  manufacturers  to 
aid  in  determining  the  most  generally 
satisfactory  roof  covering  for  buildings 
along  the  aqueduct.  Terra  cotta, 
granite,  slate  and  reinforced  concrete 
were  among  the  materials  investigated, 
and  after  careful  comparison  it  was  de- 
cided that  reinforced  concrete  best  sat- 
isfied the  requirements  of  economy, 
appearance  and  durability.  A  tile  roof 
of  this  material  is  exceptionally  light 
and  strong.  These  tiles  are  easily  placed 
as  they  rest  directly  upon  purlins,  and 
in  gate-houses  or  similar  buildings,  their 
undersides  serve  as  ceilings.  Several 
full-size  tiles  were  made  and  tested  at 
the  Board  of  Water  Supply's  laboratory 
in  New  York. 

As  the  roofs  are  of  the  hip  type  the 
tiles  are  of  three  main  classes, — pan 
tiles,  hip  tiles  and  ridge  tiles.  The 
metal  frame-work  of  the  roof  is  com- 
pletely encased  in  cement  mortar  for 
permanence.  The  pan  tiles  are  laid 
directly  on  purlins  equally  spaced  and 
are  fitted  with  a  lug  to  hook  over  these. 
The  pan  tiles  average  54"  by  23"  exposed 
to  the  weather.  Along  one  edge  is  cast 
a  rib  designed  to  lay  the  adjoining  tile 
and  form  a  weatherproof- joint.     Provi- 


sion is  made  for  packing  this  joint  with 
elastic  cement  and  a  calking  of  jute  or 
yarn. 

The  thickness  of  the  pan  tiles  except- 
ing at  the  ribs  along  the  edges  shall, 
according  to  the  specifications,  approxi- 
mate XYi".  No  tile  shall  be  less  than  1" 
thick.  The  concrete  mixture  in  general 
is  specified  as  1  iS^X  or  3.  The  specifi- 
cations provide  for  either  integral  or 
surface  coloring  and  the  exposed  sur- 
faces of  the  tiles  are  required  to  have 
a  cut  stone  or  ribbed  texture.  Wire 
fabric  and  steel  rods  are  preferred  types 
of  reinforcing,  and  these  must  be  at 
least  %"  from  the  surface.  One  of  the 
strict  restrictions  of  the  specification 
forbids  a  variation  from  any  dimension 
of  over   J/g". 

The  acceptance  tests  appear  compre- 
hensive, including  a  7-days'  test  against 
leakage  under  a  3-in.  depth  of  water  and 
a  strength  test  when  38  days  old  which 
requires  a  central  load  of  GOO  lbs.  to  be 
borne  at  the  center  of  a  span  of  35". 

In  appearance  these  reinforced  con- 
crete tile  roofs  remind  one  of  the  stone 
roof  slabs  of  the  ancient  Greek  temples. 


A  Reinforced  Concrete  Gas  Tank 
Holder  in  Spain 

Northern  Spain,  more  than  any  other 
section  of  the  country,  has  appreciated 
the  advantage  of  reinforced  concrete. 
Numerous  structures  have  been  built  of 
this  material  and  their  number  increases 
daily. 

Floors,    bridges,    waterworks,    stand- 


pipes  and  other  structures  of  varying 
type  have  been  built  and  in  every  case 
the  advantages  of  this  material  have 
been  demonstrated.  Some  of  the  more 
recent  ones  are  entitled  to  particular  at- 
tention, owing  to  their  importance. 

One,  in  particular,  is  the  gas-tank  con- 
tainer, built  for  the  gas  company  of  San 
Sebastian,  under  the  supervision  of  the 
engineer,  Wenceslas  Aguirrebengoa. 
This  is  the  first  structure  of  this  kind 
ever  built  in  Spain. 

Owing  to  increased  business,  the  com- 
pany found  it  necessary  to  increase  its 
plant  and  it  was  determined  to  construct 
a  tank  with  a  capacity  of  6,000  cu.  m. 
(7847.6566  cu.  yds.)  The  Hennebique 
system  of  reinforcement  was  used. 

The  tank  is  24.078  m.  (78')  in  dia- 
meter and  7.8  m.  (25')   high. 

It  was  feared  at  first  that  the  soil  at 
the  site  was  unstable,  but  excavation  dis- 
closed bed-rock,  which  was  amply  strong 
for  the  load  to  be  carried.  When  the 
excavation  was  completed  a  foundation 
layer  of  Zumaya  hydraulic  lime  was  de- 
posited, making  a  level  surface. 

The  bottom  of  the  tank  is  only  10  cm. 
(4")  thick,  with  walls  30  cm.  (12")  at 
the  bottom  and  10  cm.  (4")  at  the  top. 
The  wall  is  cast  monolithic  with  the  bot- 
tom. It  is  divided  into  10  sections  by 
T-shaped  columns,  designed  to  carry  the 
the  columns  of  the  metal  superstructure. 

Around  the  upper  circumference  of  the 
tank  is  a  gangway  1  m.  (3.28')  wide  for 
the  workmen  in  charge  of  the  tank. 
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Details  op  Reinforced  Concrete  Roof  Tiles  Used   for  the  Nobtic   .\nii  .Soltii   Cuamrp.rs  of  the  Siphons  at   Foi! 

AMD  at  Indian    BuonK 
The  Indian  brook  siphon  is  on  the  east  side  of  the  Hudson  about  2    mi.  cast  of  West  Point.     The  aqueduct  crosies  Foundr 
northwest   of  the   Indian  brook  siphon 
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Fig.  1 — The  Upper  View  Shows  the  Forms  Used  on  the  Exterior  of  the  Concrete  Gas  Tank 

Container 

Below  is  shown  an  interior  view  at  about  the  same  time 


Two  and  one-halt  months  were  re- 
quired to  complete  the  concrete  work.  In 
order  to  make  a  waterproof  structure,  a 
rather  rich  mix  was. used. 

After  the  apphcation  of  a,  coat  of 
waterproof  mortar,  1 :1  cement  and  sand, 
the  tank  was  tested  bj'  tilling  it  with 
water.  Owing  to  the  very  limited  water 
supply,  this  took  eight  days.  When  the 
water  had  reached  a  height  of  4  m. 
(9.48')  dainp  spots  began  to  appear  on 
the  outside  and  as  the  load  increased 
water  began  to  ooze  to  some  extent,  but 
no  cracks  developed  anywhere.  When 
the  tank  was  completely  filled,  the  fol- 
lowing losses  of  water  were  noted : 
Aug.  4  10  liters  (10..566  qts.)  in  28  sec. 
Aug.  5  10      "  "  "      "    46  sec. 

Aug.  6  10       "  "  "       "    50  sec. 

Aug.  7  10      "  "  "       "    80  sec. 

Owing  to  a  rain-storm,  the  tests  were 
discontinued  after  Aug.  6,  but  it  was 
noticeable  that  the  oozing  decreased 
steadily  and  the  pores  finally  closed,  pre- 
sumably by  the  deposit  of  insoluble  salts. 

It  required  four  months  to  install  the 
metal  superstructure.  When  it  was  fin- 
ished the  concrete  tank  was  again  filled 
with  water.  For  the  first  48  hrs.  there 
was  a  very  slight  oozing,  but  since  that 
time  the  tank  has  remained  absolutely 
tight. 

In  its  appearance  the  tank  is  surpris- 
ingly slender,  in  comparison  with  the 
ordinary  stone  tanks.  The  experience  at 
San  Sebastian  has  been  that  tanks  of  re- 
inforced concrete  are  more  rapidly  built 
than  those  of  stone  and  cost  less. 


Fig.  J— Thl  (_ 
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Building  Inspectors  in  Los 
Angeles 

Effective  June  7,  Sections  175  and  176 
of  the  Los  Angeles  building  code  are 
amended  so  as  to  inquire  an  inspector 
on  all  reinforced  concrete  work  while 
the  concrete  is  being  placed.  This  in- 
spector is  to  be  employed  by  the  own- 
er, architect,  engineer  or  builder,  but, 
must  be  satisfactory  to  the  Bd.  of  Pub- 
lic Works.  The  materials  used,  espe- 
cially the  cement,  will  have  to  be  up  to 
more  rigid  test  requirements.  Follow- 
ing arc  Sees.  175  and  170  in  full  as 
adopted. 

Sec.  175.  (Amendment  effective  June 
7,  1913.  in   full  as  follows:)     Before  a 


permit  is  granted  to  construct  or  erect 
any  reinforced  concrete  building  or 
structure,  the  applicant  for  such  per- 
mit shall  file  with  the  Bd.  of  Pub.  Wks. 
complete  drawings,  specifications  and  de- 
tails, and  schedules  of  all  loads  for  all 
columns,  beams,  joists  and  girders,  show- 
ing the  size  and  position  of  all  rein- 
forced members.  Such  plans  and  speci- 
fications shall  exhibit  the  approval  and 
signature  of  a  licensed  architect  or  a 
structural  engineer.  An  inspector  who 
shall  be  under  the  direction  of  and  sat- 
isfactory to  the  Bd.  of  Pub.  Wks.,  shall 
be  employed  by  the  owner,  architect,  en- 
gineer, contractor  or  other  person,  firm 
or  corporation  constructing  or  erecting 
any  such  reinforced  concrete  building 
or  structure,  to  see  that  the  work  of 
constructing  or  erecting  any  such  rein- 
forced concrete  building  or  structure 
conforms  to  the  requirements  of  this 
ordinance.  Every  such  inspector  shall 
be  present  at  all  times  while  the  actual 
work  of  mixing  and  depositing  any  such 
concrete,  used  or  intended  to  be  used  in 
the  construction  or  erection  of  any  such 
reinforced  concrete  building  or  structure, 
is  in  progress. 

Sec.  176.  Tests  of  Cement.  Only 
Portland  cement  shall  be  permitted  in 
reinforced  or  non-reinforced  concrete 
construction. 

All  cement  for  reinforced  concrete 
construction,  for  fireproofing,  for  the 
floor  construction  and  for  finish,  shall 
be  tested  as  herein  provided.  One  com- 
plete test  shall  be  made  for  each  200 
bbls.  or  fraction  thereof.  All  cement  for 
non-reinforced  concrete,  including  walls 
and  column  footings,  where  the  required 
total  under  the  building  permit  exceeds 
100  bbls.,  shall  be  tested  as  herein  pro- 
vided. One  complete  test  shall  be  made 
for  each  200  bbls.  or  fraction  thereof. 
Every  test  of  cement  which  is  used  or 
intended  to  be  used,  in  reinforced  con- 
crete construction  or  in  non-reinforced 
concrete  construction,  shall  be  made  by 
a  cement  tester  who  shall  be  satisfac- 
tory to  the  Bd.  of  Public  Wks.  and  em- 
ployed by  the  owner,  architect,  engineer, 
contractor  or  other  person,  firm  or  cor- 
poration constructing  or  erecting  any 
building  or  other  structure  in  the  con- 
struction or  erection  of  which  any  re- 
inforced concrete  construction  or  any 
non-reinforced  concrete  construction  is 
used  or  intended  to  be  used.  Every  such 
cement  tester  shall  file  with  the  Bd.  of 
Pub.  Wks.  in  the  office  of  the  Chief 
Inspector  of  Buildings  a  certified  copy 
of  all  cement  tests  made  by  him.  (The 
above  substitutes  for  the  first  three  par- 
agraphs in  the  section  as  amended  Dec. 
8,  1912 ;  the  remainder  of  the  section 
covering  the  rules  for  testing  remain  as 
heretofore.) 


[24] 


"Concrete  Sidewalks,  Pavements, 
Curbs  and  Gutters,"  a  book  recently 
issued  by  the  Universal  Portland 
Cement  Co..  covers  briefly  the  under- 
lying principles  of  good  design  and 
good  construction  and  includes  the  spe- 
cifications of  the  National  Association 
of  Cement  Users,  as  presented  at  its 
Dec,  1912.  meeting. 

July,  igij 


CONCRETE-CEMENT  AGE 


fSX^^ 


the  way  the  block  are  used  on  the  desert 
to  keep  the  olla  of  water  cool.  The  block 
are  laid  in  such  way  that  the  air  has 
free  play  through  the  hollows.  The 
olla  can  be  seen  in  the  center.  On  top 
of  the  bath  house  is  a  sleeping  apart- 
ment, being  one  man's  idea  of  a  cool 
jilace  to  sleep. 

A  young  man  desiring  a  house  of  his 
own.  started  the  little  8-ft.  x  S-ft.  house 
shown  in  Fig.  5.  Leaving  town,  the 
house  was  left  unfinished  and  the  plaster 
company  had  it  completed,  and  now 
charges  about  $2.00  per  month  rent  for 
it.  The  interior  of  the  house  is  the  same 
as  the  outside,  the  walls  being  painted. 
The  floor  is  of  concrete.  The  roof  is 
of  heavy  roofing  paper.  The  little  ex- 
tension on  the  front  is  made  by  laying 
the  block  in  place  and  bracing  them  by 
running  boards  across  to  the  roof  of 
the  house.  It  is  used  for  the  wash  basin. 
.A  glimpse  of  the  olla  protector  is  shown 
around  the  corner  of  the  house. 

Houses  with  two  rooms,  each  8'  x  8' 
with  concrete  floors  and  block  walls  are 
being  built  for  Mexican  laborers  at  a 
cost  of  $125  each,  rent  for  $2.50  a 
month. 


Use  of  Concrete  and  Plaster  on   Mojave  Desert 
Fig    1 — Three  Houses  for  Employees  of  a  Plaster  Company     Fig.  2 — A  Bath  Room  Shelter 
for   Water   Supply      Fig.   3— A   Stucco    School   House      Fig.    4— A    Sleeping   Pavilion      Fig.    5— A 
One-Room  Cottage 


Concrete  and  Plaster  Houses 
Built  on  Mojave  Desert 

[It  is  only  natural  that  a  plaster  man- 
ufacturing company  should  use  plaster 
block  and  concrete  in  the  construction 
of  small  houses  for  employees  in  the 
Southwest.  The  block  are  meant  for 
interior  partitions  only.  While  the  con- 
struction described  is  not  to  be  en- 
dorsed, the  data  and  the  illustrations 
are  interesting  and  full  of  suggestion 
in  the  concrete  field. — Editors.] 

The  accompanying  illustrations  show 
an  interesting  use  of  concrete  in  con- 
nection with  gypsum  plaster  in  the  con- 
struction of  buildings  on  the  Mojave 
desert  at  Amboy,  Cal.,  and  the  block 
are  said  to  make  a  very  satisfactory 
dwelling  in  the  hot,  dry  country  in 
which  they  are  used. 

Fig.  6  shows  a  horizontal  cross- 
sectional  view  of  a  plaster  block.  The 
block  are  made  in  3-  4-  C-  and  8-in. 
thicknesses  about  18"  high  and  3'  long. 
They  are  the  product  of  a  Sullivan  block 
machine'  and  are  made  by  the  Con- 
solidated Pacific  Cement  Plaster  Co.  at 
Amboy,  for  use  in  erecting  small,  in- 
expensive dwellings  for  employees.  The 
reason  for  the  use  of  the  block  is  that 
lumber  is  very  expensive.  The  draw- 
ings show  semi-circular  openings  at  the 
ends,  A  and  C  and  a  larger  square  open- 
ing in  the  center  at  B.  When  a  wall  is 
laid  up  two  ends  of  block  on  the 
second  tier  come  directly  over  the  square 
opening  in  the  center  of  the  block  be- 
low.    Thus  a  continuous  vertical  space 

'J.   D.  Sullivan,  Salt  Lake  City.  Utah 
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is  formed  in  the  wall.  This  is  filled 
with  concrete  and  sometimes  reinforc- 
ing rods  are  also  used,  having  previous- 
ly been  set  in  the  low  concrete  founda- 
tions or  footings  on  which  the  walls  are 
built  up.  The  concrete  footing  is  made 
wide,  projecting  inside,  and  on  this  pro- 
jection the  floor  rests. 


^□oBnai 


Fio.    C — Cross-Section   or  Plaster   Block 
The    vertical    spaces    formed    by    openings   at 
A,  B  and  C  are  filled   with  concrete  and   rein- 
forced   with    rods    which    extend    into    concrete 
footing 


One  of  the  interesting  structures  at 
Amboy  is  a  concrete  stucco  schoolhouse 
(Fig;  3)  ;  having  double  roof  extending 
far  over  each  side  thus  forming  a  porch 
all  around  the  building.  The  building 
is  noted  for  its  coolness  in  the 
dreaded  hot  months  of  summer.  The 
inside  is  plastered,  rough  finish.  This 
building  was  erected  at  a  nominal  cost. 

Another  illustration  (Fig.  4),  shows 
a  sleeping  pavilion  made  of  the  block 
and  screen.  Very  little  lumber  is  used 
in  the  structure,  yet  a  most  serviceable 
out-door  sleeping  porch  is  obtained.  The 
top  is  made  by  laying  the  block  on 
rafters  of  pine.  The  block  form  half 
of  the  height  of  the  house,  and  the  re- 
mainder is  screened.  Because  the  block 
are  hollow,  coolness  is  assured.  The 
floor  is  2'  above  ground.  Fig.  2  shows 
a  bath  and  wash  house  roughly  made 
of  block.    In  the  foregmimd  can  be  seen 


Use   of    Missouri    Mine    Tailings 
Shows  Big  Increase 

Millions  of  tons  of  chats— or  mine 
tailings— are  produced  annually  in  the 
Flat  river  and  Joplin  lead  and  zinc  dis- 
tricts. According  to  statistics  collected 
by  the  Missouri  Geological  Survey,  more 
than  2,700,000  tons  have  been  utilized  in 
the  last  year  in  building  good  roads,  for 
concrete  construction,  and  as  railroad 
ballast.  The  material,  as  obtained  from 
the  mills,  is  in  ideal  condition  for  these 
purposes,  the  principal  cost  to  the  con- 
sumer being  that  of  transportation.  The 
mining  companies  sell  the  chats  at  $1.00 
per  Car,  or  less  than  10  cts.  per  ton. 

The  following  table  indicates  the  num- 
ber of  tons  used  for  commercial  and 
railroad  purposes  in  1911  and  1912 : 

Southeast  Missouri 

1911  1912 

Tons  Tons 

Commercial    273,544  258,623 

Railroad 214,270  463,498 

Total  487.814       722,121 

Southwest  Missouri 

Commercial  365.048        .553,075 

Railroad 650,741    ,1,449.207 


Total 

State  Totals. . . 


...1,015,789     2,002,282 
...1.503,603     2,724,403 


The  total  tonnage  used  in  1912  shows 
an  increase  of  more  than  80%  over  1911. 
Although  the  production  of  tailings  is 
approximately  equal  in  Southeast  and 
Southwest  Missouri,  only  about  25%  of 
the  tonnage  utilized  is  obtained  from  the 
Southwest  mines. 

Missouri  today  makes  use  of  a  greater 
tonnage  of  chats  than  any  other  state  in 
the  Union. 

[25] 
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Cleveland  Tests  of  Concrete  Block 


Interesting  tests  have  recently  been 
made  in  Cleveland  by  the  Department 
of  Buildings  of  concrete  block  manu- 
factured in  that  city.  A  summary  of 
the  investigation  is  made  by  V.  D.  Al- 
len, Inspector  of  Buildings,  as  follows: 

In  the  early  part  of  1913,  the  De- 
partment of  Buildings  of  the  City  of 
Cleveland  gave  considerable  attention 
to  concrete  building  block  in  order  to 
determine  whether  or  not  these  products 
were  being  kept  up  in  their  quality  to 
the  requirements  demanded  by  the 
Building  Code  of  the  city. 

As  a  result  of  this  investigation  tlie 
following  information  was  obtained : 

There  are  in  and  about  the  city  of 
Cleveland  approximately  30  plants  where 
concrete  building  products  are  manu- 
factured of  which  at  the  time  these  in- 
vestigations were  made  about  20  were  in 
active  operation,  with  varying  capacities 
from  100   block  to  1.000  block  per  day. 

All  block  are  made  of  Portland  ce- 
ment concrete,  the  mixture  varying  from 
1 :3l/.  to  1  :5,  the  sand  being  river,  lake 
or  bank  sand. 

In  some  of  the  plants  the  block  were 
tamped  with  machine  tampers  and  cured 
in  steam,  but  the  greater  portion  of  the 
block  were  hand-tamped  and  air-cured 
under  shelter. 

In  order  to  secure  test  block  which 
would  be  representative  of  the  ordinary 
product  of  the  plant  the  inspector  from 
the  Department  of  Buildings  visited  the 
various  plants  unannounced  and  ob- 
served their  methods  of  manufacture, 
quality  of  materials,  etc.,  and  marked 
from  three  to  five  block,  giving  direc- 
tions that  the  manufacturer  was  to  have 
absorption  and  compression  tests  made 
when  the  marked  block  had  obtained  the 
age  of  28  days. 

In  cases  where  the  plant  was  not  in 
actual  operation  at  the  time  of  the  in- 
spector's visit  he  marked  block  from 
stock  then  on  the  curing  racks. 

All  the  tests  were  made  in  the  testing 
laboratory  of  the  Case  School  of  .Ap- 
plied Science,  Cleveland.  Three  block 
from  each  maker  were  submitted.  The 
tests  were  conducted  as  follows : 

The  block  were  allowed  to  stand  in 
a  warm  room  until  dry.  They  were  then 
carefully  measured  and  weighed,  the 
absorption  test  consisting  of  first  plac- 
ing them  face  down  in  Yi  in.  of  water 
for  30  min.,  after  which  they  were 
weighed  and  then  immersed  in  water  for 
4  hrs.,  weiehcd  again,  and  immersed  for 
4S  hrs.  The  percentage  of  weight  in 
each  case  was  computed  from  the  dry 
weight  of  the  block,  .\fter  the  absorp- 
tion test  was  com'plctcd,  the  block  were 
faced  with  plaster  of  paris,  when  neces- 
sary, and  broken  in  compression  while 
still  wet.  The  absorption  test  showed 
very  little  gain  in  weight  after  four 
hours'  immersion  and  in  a  few  cases,  an 
actual  loss  of  weight  after  4  hrs.,  due. 
no  doubt,  to  some  disintegration  on  the 
faces  of  the  block. 

[20] 


The  machine-tamped  block  showed  a 
mean  absorption  in  48  hrs.  of  .5. .57%,  and 
a  strength  of  1,046  lbs.  per  sq.  in.  Hand- 
tamped  block,  an  absorption  of  8.04% 
and  strength  of  815  lbs.  per  sq.  in.    - 

There  were  about  three  times  as  many 
hand-tamped   as   machine-tamped   block. 

The  steam-cured  block  showed  an  av- 
erage absorption  of  6.83%  and  a  strength 


of  867  lbs.  per  sq.  in.,  while  the  air- 
cured  block  showed  an  absorption  of 
7.52%  and  794  lbs.  strength  per  sq.  in., 
there  being  about  twice  as  many  air-  as 
steam-cured  block. 

Four  sets  of  block  made  with  river 
sand  showed  8.17%  absorption,  and  a 
strength  of  692  lbs.  per  sq.  in. 

Three  sets  of  block  made  with  lake 
sand  had  an  average  absorption  of 
10.97%  and  a  strength  of  648  lbs.  per 
sq.  in. 

Twelve  sets  of  block  made  of  ban'K 
sand  showed  a  mean  absorption  of  6.27% 


7T<1 

—t 

atot 

fi" 

I 

3440 

^f 

'  hnt 

ir 

fih.1 

)rf»l 

ien 

c 

,  -f 

-  ft 

i.'inr 

pti 

)/7 

220« 

c 

)f 

nnd 

^f^ 

had 

r  Ri 

?.?a/- «/»  rj  .< 

^<)<! 

1 

^oOc 

11 

er. 

f)sa 

i 

If 00 

0 

ijoo 

i 

iseo 

\ 

3 

lf'9 

•^ 

V 

v 

I 

laof 

\ 

< 

l}OQ 

-^ 

t> 

ft 

1^00 

\ 

J 

110  0 

\ 

^ 

p) 

lOOt 

^ 

V 

1 — li 

) 

i — 

■fc) 

? 

30) 

*0 

' 

\, 

5) 

\ 

C/3 

aoc 

« 

^, 

a' 

^M 

k 

1     4 

b 

600 

9- 

p> 

F>' 

H 

y 

' — ( 

) 

-kx 

iOO 

i> 

o>^. 

fe? 

"N 

•— » 

^ 

10O 

'°^ 

^ 

Ci\ 

Ki 

SOI, 

t-ff 

,^ 

;">* 

o- 

^ 

ff* 

e 

' 

'■ 

' 

t      ; 

' 

<    1 

It  1 

i    ' 

' 

' 

^ 

're 

=nt, 

?^€ 

ot 

A 

ifSt 

rp 

Tioi 

1 

Results  of   Block   Tests 


July,  igis 


COiNCRETE-CEMENT  AGE 


and  a  strength  of  1,034  lbs.  per  sq.  in. 
The  bank  sand  was  evidently  better 
graded  than  the  lake  and  the  river  sand 
and  produced  denser  block,  as  shown  by 
the  lesser  percentage  of  water  absorbed 
and  higher  crushing  strength  attained. 

The  lake  sand  in  this  locality  is  of 
uniform  size  grains  and  verj*  fine  and 
should  not  be  used  where  a  strong  and 
durable  concrete  product  is  desired. 

The  advantages  of  a  well  graded  sand 
are  also  evidenced  in  the  unit  weights 
of  the  concrete  in  the  block.  Block 
made  of  bank  sand  gave  an  average 
weight  of  concrete  of  130  lbs.  per  cu. 
ft.,  the  highest  being  137 ;  the  lowest  122. 

Lake  sand,  an  average  of  112  lbs.  per 
cu.  ft.;  the  highest  being  119  lbs.  and 
lowest  106  lbs.  per  cu.   ft. 

River  sand  showed  an  average  of  120 
lbs.  per  cu.  ft. ;  the  highest  being  127 
lbs.  and  the  lowest  116  lbs.  per  cu.  ft. 

The  block  of  greatest  weight  were 
machine-tamped. 

The  evidence  gained  by  the  inspection 
and  tests  seems  to  show  clearly  that 
block  made  of  graded  bank  sand,  ma- 
chine-tamped and  steam-cured,  are  the 
best.  However,  the  advantages  of  this 
combination  cannot  be  definitely  claimed 
until  more  exhaustive  tests  have  been 
made. 

It  will  be  the  policy  of  the  Department 
to  continue  making  tests  for  a  consider- 
able period  of  time,  the  results  of  which 
will  be  carefully  preserved  for  the  bet- 
ter information  of  every  one  interested. 

In  order  to  have  a  graphic  represen- 
tation of  the  relation  between  the 
amount  of  water  absorbed  and  the 
.strength  of  the  block  a  curve  was  plotted 
with  the  percentage  of  water  absorbed 
as  abscissae  and  .strength  in  pounds  per 
square  inch  as  ordinates.  A  smooth  curve 
drawn  through  a  mean  position  of  the 
plotted  points  gave  an  hyperbola  having 
the  equation  Y  equals  5.400  divided  by 
X.  or  S  equals  5.400  divided  by  A,  where 
S  is  crushing  strength  in  lbs.  per  sq.  in. 
and  A  is  water  absorbed  in  per  cent. 

As  a  result  of  the  investigations  made 
by  the  Department,  the  Code  governing 
concrete  products  has  been  entirely  re- 
written and  materially  modified.  This 
is  now  before  the  Council  for  passage. 


Some  Further  Tests  of  Oil-Mixed 
Concrete 

.Since  Logan  Waller  Page,  director 
United  States  Office  of  Public  Fvoads. 
published  the  results  of  tests,  showing 
that  the  use  of  an  emulsion  of  water  and 
oil  in  certain  proportions  in  gauging 
concrete  a  product  having  a  low  degree 
of  permeability  was  obtained,  other 
tests'  along  similar  lines  have  been 
made  by  Arthur  Taylor  and  Thomas 
Sanborn.  Mr.  Page  used  eastern  oils 
and  Messrs.  Tavlor  and  Sanborn  used 
western  oils.  The  results  of  their  tests 
are  quite  the  opposite  from  those  ob- 
tained by  Mr.  Page.  The  conclusions 
drawn  from  the  later  tests  are  as  fol- 
lows: 

(1)  Oil-mixcH  concrete  containing  5%, 
10%  or  15%  of  oil,  by  weight  of  cement, 
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is  more  permeable  under  pressures  from 
20  lbs.  to  60  lbs.  per  sq.  in.  than  concrete 
without  the  incorporated  oil,  and  oil- 
mixed  mortar  containing  10%  of  oil  is 
more  permeable  than  plain  mortar  under 
pressures  of  10  lbs.  and  20  lbs.  per  sq.  in. 

(2)  Oil-mixed  mortars  containing  per- 
centages of  oil  up  to  25  show  slightly 
less  absorption  of  water  than  plain 
mortar,  except  that  with  the  most 
viscous  oils  the  mortar  becomes  more 
absorptive,  and  absorption  is  not  an  in- 
dex of  the  permeability.  The  absorption 
decreases  with  the  increase  in  the  quality 
of  oil. 

(3)  The  tensile  strength  of  oil-mixed 
mortar  is  decreased  considerably  below 
that  of  plain  mortar.  The  strength  de- 
creases with  the  increase  in  the  quantity 
of  oil. 

(4)  The  compressive  strength  of  oil- 
mixed  mortars  follows  lines  similar  to 
those  of  the  tensile  strength,  but  with 
a  greater  decrease  in  strength  with  the 
quantity  of  oil. 

(5)  The  strength  decreases  with  the 
viscosity  of  the  oils,  and  with  the  most 
viscous  oils  it  requires  considerably 
more  water  to  keep  a  mixture  at  normal 
consistency  than  is  required  in  the  fluid 
oil  mixtures. 

(6)  The  relative  decrease  in  strength 
with  the  increase  in  the  quantity  of  oil 
in  mortars  is  less  in  50  days  than  in  28 
davs. 


Details  of  Drainage  and  Founda- 
tions of  Concrete  Roads. 

Roads  being  built  today  require  close 
supervision  over  every  detail  of  con- 
struction in  order  that  their  life  may 
justify  the  money  put  into  them.  There 
are  many  little  points  essential  to  the 
success  of  Portland  cement  concrete 
roads,  and  these  are  so  often  overlooked 
that  a  mention  of  them  at  this  time  is 
advisable.  My  statements  are  confined 
to  country  roads  where  there  are  no 
curbs  and  gutters,  but  the  construction 
of  city  streets  is  practically  the  same. 

A  foundation,  dry  and  firm,  with  a 
covering  which  will  not  allow  water  to 
pass  through  it,  is  the  chief  characteris- 
tic  of  a  road  of  the  best  type. 

If  the  subsoil  is  of  a  character  to  re- 
tain water,  it  is  very  important  that  such 
a  system  of  underdrainage  be  installed 
as  will  carry  the  underground  water 
from  beneath  the  road.  In  the  dry  sum- 
mer weather  this  work  may  not  appear 
necessary,  but  information  should  al- 
ways be  obtained  regarding  the  action 
of  the  subsoil  in  the  wet  season  and 
when  frost  is  coming  out  of  the  ground. 

There  are,  of  course,  many  soils  of 
a  gravelly,  sandy,  or  other  character 
which  are  self-draining  and  do  not  re- 
quire particular  attention,  but  it  is  a  fact 
that  the  defects  in  most  of  our  country 
highways  which  are  built  upon  clay 
soils  or  those  which  do  not  drain  them- 
selves, are  to  be  attributed  to  a  lack  of 
drainage.  There  are  two  general  meth- 
ods in  use  to  dispose  of  the  water. 
One  is  to  lay  a  3-in.  or  4-in.  land  tile 
under  the  shoulder  and  about  12  in.  out- 
side the  edge  of  the  concrete.  The  ends 
of   the   tile   should    be   placed   close   to- 


gether and  clean  stone  of  at  least  iH-in. 
size  put  on  the  sides  and  top  of  the  tile 
to  a  depth  of  3"  or  more.  If  there  is 
any  danger  of  dirt  reaching  and  getting 
through  the  joints,  the  upper  half  of 
the  tile  at  the  joints  should  be  covered 
with  paper  before  the  stone  is  put  upon 
it. 

The  other  method  is  to  lay  a  French 
drain  in  the  same  position.  With  this 
type  of  drain  the  best  results  are  ob- 
tained by  placing  in  the  bottom  flat 
stones  of  6-in..  S-in.  and  10-in.  dimen- 
sions. These  should  be  laid  in  the  form 
of  a  culvert  and  should  be  covered  to  a 
depth  of  about  6  in.  with  smaller  stone 
of  not  less  than  IJ^-in.  size.  The  width 
of  the  ditch  should  be  about  12  in. 
In  both  cases  the  depth  of  the  bottom 
depends  upon  the  character  of  the  sub- 
soil, but  should  in  no  case  be  less  than 
18"  below  the  finished  grade  of  the 
road  at  the  crown. 

If  the  soil  is  such  that  water  passes 
very  slowly  through  it.  lateral  drains  of 
the  same  type  leading  into  the  side  drain 
will  be  necessary  about  50  ft.  apart, 
and  possibly  another  longitudinal  drain 
on  the  opposite  side  will  be  advisable. 

When  the  back  fill  is  thrown  over  the 
drain,  it  should  be  thoroughly  puddled 
and  compacted  with  hand  rammers  so 
as  to  prevent  anv  settlement.  With  the 
water  out  of  the  way.  the  sub-base 
should  be  compacted  until  there  is  no 
creeping  in  front  of  the  roller.  The 
usual  custom  is  to  use  a  10-ton  roller 
run  over  the  base  once  or  twice,  and 
call  the  job  done,  irrespective  of  the 
condition.  Such  a  method  compacts 
only  a  thin  crust  on  the  surface,  and  this 
is  all  destroyed  before  the  concrete  is 
placed.  Better  results  can  be  obtained 
bv  using  a  lighter  roller,  say,  of  5  tons. 
This  will  necessitate  running  over  the 
road  many  times:  consequently  greater 
care  will  be  exercised  and  a  stronger 
sub-base  will  result.— W.  -A,.  Mclntyre  in 
The  Architect  and  Eiiffi'icf. 


It  is  something  of  a  surprise  to  learn 
that  a  number  of  frame  buildings 
which  were  utterly  destroyed  by  the 
Omaha  horror  of  last  Easter  are  being 
replaced  by  frame  structures  of  ap- 
proximately the  same  character  as 
those  whose  places  they,  are  taking. 
This  repetition  of  what  has  been  demon- 
strated to  be  a  folly,  is  on  a  par  with 
the  action  of  the  Italians  who  persist 
in  undertaking  to  live  in  the  volcano 
belt  and  who  patiently  reliuild  what- 
ever Vesuvius  destroys,  as  their  fore- 
fathers have  done  before  them  for  gen- 
erations. 

Perhaps  some  of  the  people  of  Omaha 
figure  that  a  tornado,  like  lightning, 
never  strikes  twice  in  the  same  place. 
Like  lightning,  it  seldom  has  to  in 
order  to  destroy.  The  behavior  of  con- 
crete construction  in  the  path  of  the 
twister  throughout  Nebraska  was  such 
as  to  indicate  that  it  is  immeasurably 
the  safc't  to  use  in  the  cvclnnc  belt. 
Eventually,  dwellers  in  the  breezy  West 
will  learn  the  economy  and  good  sense 
ni  utilizing  il.  at  least  for  their  dwell- 
ings. 
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The  Questions  and  Discussions  in  this 
Department  are  of  interest  and  retl 
value.  Speaking  for  our  questioners,  we 
earnestly  ask  readers  to  discuss  the 
questions  submitted.  For  men  in  field 
and  office,  let  this  be  a  real  consultation 


section,  an  exchange  of  ideas,  among 
those  who  have,  and  those  who  have  not, 
solved  some  of  the  problems  of  struc- 
tural concrete.  Questions  and  Discus- 
sions are  cordially  invited. 


286.     Concrete    Floors    in   Soap    Fac- 
tories 

"Do  the  fats  and  alkalies  used  in 
manufacturing  soap  have  any  effect  on 
concrete  wearing  surfaces?" 

2S6.    Editorial   Discussion 

A  series  of  tests  is  now  under  way 
by  S.  Canevazzi.  an  Italian  engineer,  to 
determine  the  effect  of  oils  and  fats  on 
concrete  surfaces.  This  question,  of 
course,  has  a  direct  bearing  on  the 
above  query.  A  progress  report  on  this 
work  published  in  a  recent  issue  of 
Le  Ciment,  a  French  authority,  shows 
that  oils  and  fats  act  chemically  on  con- 
crete surfaces  to  produce  saponification. 
This  saponification  is  a  reaction  of  the 
calcium  hydroxide  in  the  cement  with 
the  olein,  palmatin  and  stearin  of  the 
oil  and  results  in  a  disintegration  of  the 
concrete.  A  report  is  made  on  the  re- 
sults of  a  two  years'  test  of  briquettes 
which  had  been  immersed  in  olive  oil. 
The  1 :3  briquettes  disintegrated  com- 
pletely. Parallel  tests  conducted  at  the 
same  time  with  briquettes  made  of  con- 
crete to  which  finely  ground  puzzolana 
had  been  added  developed  little  reaction 
and  showed  no  decrease  in  strength. 

Against  the  results  of  this  test  we  have 
the  actual  facts  of  concrete  floors  being 
successfully  used  in  soap  factories  with 
little  or  no  reaction.  Further  dis- 
cussion is  looked  forward  to  with 
interest. 


305.     Colored  Mortar  For  Stucco  and 
Plaster 

"As  a  low-cost  interior  finish,  would  it 
be  practical  to  mix  one  of  these  pre- 
pared 'cold  water'  paints  with  the  mor- 
tar? Could  mortar  colors  be  used? 
Would  this  be  applicable  to  stucco?" 

305.     Discussion  by  Rolf  R.  Newman* 

I  do  not  agree  with  C.  R.  Knapp  in 
his  discussion.'  In  my  opinion  he  is 
wide  of  the  mark,  so  far  as  the  vital 
question  of  coloring  wall  surfaces  of 
cement  is  concerned.  The  writer  of  the 
question  under  discussion  has  suggested 


•Engr.  and   BIdr.   Riverside,   Cal. 
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a  method  of  attacking  the  problem  (for 
it  is  a  problem,  and  a  hard  one)  of 
coloring  mortar  and  concrete,  which  is 
worthy  of  deep  thought,  full  considera- 
tion, and  careful  experiment. 

The  art  of  mixing  pigments  with 
mortars  to  produce  different  colors  is 
an  old,  and  to  a  great  extent  a  lost  art. 
It  flourished  in  Italy  a  thousand  years 
ago,  and  yet  Mr.  Knapp,  while  he  does 
not  say  it  cannot  be  done,  discourages 
any  attempt  along  this  line,  partly  be- 
cause he  does  not  believe  that  the  cost 
would  be  as  low  as  that  of  other 
methods,  and  partly  because  he  believes 
it  would  be  very  difficult  to  do  a  good 
job. 

If  the  questioner  is  willing  and  ready 
to  take  sufficient  care  in  doing  his  work 
and  realizes  the  possible  difficulties 
which  he  should  guard  against,  I  think 
Mr.  Knapp  is  entirely  wrong  in  not 
advising  him  to  do  it  in  the  manner 
stated  in  his  question,  or  at  least  to 
try  out  the  method  fully  on  a  small 
scale. 

Regarding  the  possible  difficulties,  the 
questioner  can  find  valuable  advice  in 
any  good  book  on  the  subject  of  cement 
or  concrete.  One  of  the  principal  things 
to  guard  against  is  the  bleaching  of  the 
coloring  matter  in  the  presence  of  lime. 
In  other  words,  the  coloring  pigment 
should  be   "lime-proof." 

From  experience  I  know  that  certain 
mineral  paints  carried  as  dry  powders 
by  most  paint  or  hardware  stores  give 
satisfactory  results,  .^.niong  these  dry 
mineral  substances  I  would  mention 
Prince's  red  metallic,  Venetian  red  and 
yellow  ochre — all  three  of  which  I  have 
used  with  good  success — the  red  metallic 
in  concrete  sidewalk  and  floor  work,  and 
the  Venetian  red  and  yellow  ochre  in 
plaster  and  stucco  work.  In  proposing 
to  use  "cold  water"  paints,  your  ques- 
tioner must  make  sure  that  the  stability 
of  the  color  is  not  affe<:ted  by  the  pres- 
ence of  lime. 

Mr.  Knapp  makes  so  much  of  the  fact 
that  paint  can  be  more  readily  applied 
to  the  outside  of  a  cement  surface  that 
I  would  remind  him  that  anything  can 
be  painted,  from  a  chickcncoop  to  a 
palace,  with  any  liquid  substance  that 
will  leave  a  mark.  How  long  this  sub- 
stance will  remain  on  is  another  ques- 
tion, but  Mr.  Knapp  himself  implies 
that    paints    applied   by   him   to   cement 


surfaces  have  not  remained  intact  be- 
cause he  finishes  his  remarks  by  saying 
that  "spots  may  be  retouched  with 
ease." 


3CI.J.    Further  Discussion  by   C.   R. 
Kx.\pp* 

Relative  to  Mr.  Newman's  criticism  of 
my  answer  to  this  question,  published 
in  the  April  issue,'  I  will  say  that  my 
answer  was  based  on  approximate  cost, 
covering  interior  plastered  walls  only, 
which  I  understood  to  be  the  point  the 
questioner  wanted  covered.  Mr.  New- 
man evidently  has  not  caught  the  mean- 
ing that  I  wished  to  convey.  A  wall  after 
the  plasterers  are  through  gets  many ' 
digs  by  carpenters  and  other  workmen 
and  has  to  be  patched  before  the  house 
is  entirely  finished.  To  patch  these 
with  colored  mortar  without  showing 
different  shades  of  color  is  the  problem. 
Suppose  a  patch  is  needed  after  a  year, 
what  would  be  the  chance  of  matching 
the  colored  mortar  and  doing  a  job  that 
would  not  show?  This  is  one  of  the 
disadvantages  of  this  method  and  is 
why  I  advise  against  it.  If  regular 
mortar  is  used,  a  smooth  job  can  be 
done  and  then  by  tinting  the  walls  with 
watcn  color  you  have  virtually  the  same 
effect  at  a  less  cost.  I  like  to  see  colored 
mortar  myself,  but  there  are  some  facts 
that  one  must  look  directly  in  the  face. 


309.  Concrete  Bridges  to  Withstand 
Flood,  and  Their  Comparative 
Cost 

Tlif  flood  7i'hich  occurred  here  recently 
has  demonstrated  the  fact  that  steel 
bridge  construction  with  stone  abutments 
will  not  stand  the  test  of  permanency. 
Our  tax  payers  consequently  are  begin- 
ning to  feel  the  need  of  some  education 
along  the  tines  of  bridge  construction, 
as  our  county  lost  30  bridges  of  steel 
construction   during  the  recent  Hoods. 

"I  have  been  asked  to  furnish  some 
reliable  data  on  this  subject  for  the 
benefit  of  some  of  our  large  tax  payers. 
Having  this  task  on  my  hands,  would 
you  kindly  furnish  me  with  facts  in 
regard  to  the  comparative  cost  of  rein- 

•Bldg.   Contr.   .Albany,  N.   Y. 


[28] 


July,  1913 


CONCRETE-CEMENT  AGE 


forced  concrete  bridge  construction  as 
against  steel  construction  with  stone 
abutments." 

[This  is  a  query  coming  from  the 
flood  district  of  Ohio.  It  was  referred 
to  bridge  engineers ;  and  the  following 
is  the  first  discussion  that  has  come  in 
— Editors.] 

309.     Discussion  by  A.  M.  Felg-a-te* 

In  regard  to  the  relative  value  of  steel 
and  concrete  bridges,  I  would  say  that 
each  particular  bridge  is  a  problem  in  it- 
self and  it  is  very  seldom  that  one  bridge 
is  suitable  for  more  than  its  own  par- 
ticular location.  If  the  location  of  any 
given  bridge  is  such  that  sand,  gravel 
and  cement  can  easily  be  transported 
to  the  site  it  can  be  shown  that  a  con- 
crete bridge  is  a  cheaper  proposition 
than  a  steel  bridge.  The  concrete  bridge 
can  cost  20%  more  than  a  steel  bridge 
of  equal  capacity  and  still  figure  out  to 
be  cheaper  in  the  end  on  account  of 
lack  of  repairs  and  of  depreciation. 

In  this  county  we  have  eliminated 
80%  of  our  steel  bridges  and  the  recent 
floods  have  not  caused  any  damages  to 
our  concrete  bridges.  Seven  or  eight 
steel  bridges  have  been  destroyed  and 
where  it  is  possible  to  replace  these  with 
concrete  bridges  the  work  will  be  done. 

There  are,  however,  some  locations 
where  a  concrete  bridge  is  not  suitable. 
If  the  bottom  is  very  soft  it  is  quite 
expensive  to  build  concrete  arches  as  so 
much  masonry  must  be  put  in  the  abut- 
ments to  provide  for  the  horizontal 
thrust  and  with  an  arch  construction  it 
is  difficult  to  get  sufficient  area  of  water- 
way. 

I  should  strongly  advise  any  com- 
munity to  replace  all  bridges  with  con- 
crete structures  wherever  possible.  I 
would  also  state  that  the  services  of  a 
competent  and  experienced  engineer 
whose  record  is  such  that  it  will  com- 
mand respect  be  employed.  The  expense 
of  this  service  will  be  amply  repaid  by 
eliminating  mistakes  that  will  be  costly 
to  future  generations. 


306.     Waterproofing    Walls    at    Floor 
Levels 

"IVe  have  had  some  trouble  due  to  a 
discoloration  of  the  exterior  of  brick 
walls,  particularly  at  the  floor  level.    Is 
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this  due  to  the  time  in  the  concrete 
floor?  Would  the  method  as  suggested 
in  the  accompanying  detail  help?  We 
are  planning  to  use  hot  tar  as  a  water- 
proofing  material." 

308.    Discussion  by  W.  C.  Boynton* 

The  presence  of  efflorescence  or 
whitish  deposit  indicates  that  either  the 
brick  work  or  the  mortar,  or  both,  are 
porous.  When  rained  upon,  the  en- 
trance of  water  into  the  joints  causes  a 
consequent  leaching  out  of  the  uncom- 
bined  carbonate  of  lime  or  other  soluble 
salts  which  are  left  as  deposits  on  the 
surface  of  the  work  after  the  evapora- 
tion of  the  water. 

We  quote  from  Baker's  "Treatise  on 
Masonry  Construction,"  p.  ISl.  the  fol- 
lowing : 

"Masonry,  particularly  in  moist 
climates  or  in  damp  places— as  cellar 
walls — is  frequently  disfigured  by  the 
formation  of  a  white  efflorescence  on  the 
surface.  This  deposit  generally  origin- 
ates with  the  mortar  but  frequently 
spreads  over  the  entire  face  of  the  wall. 
The  water  which  is  absorbed  by  the 
mortar  dissolves  the  salts  of  soda  and 
potash,  magnesia,  etc.,  contained  in  the 
lime  or  cement,  and  on  evaporating, 
deposits  these  salts  as  a  white  efflores- 
cence on  the  surface.  With  a  lime 
mortar,  the  deposit  is  frequently  very 
heavy,  particularly  on  plaster  and  usually 
it  is  heavier  with  natural  than  with 
Portland  cement.  The  efflorescence 
sometimes  originates  in  the  brick,  par- 
ticularly if  the  brick  be  burned  with 
sulphurous  coal  or  is  made  from  clay 
containing  iron  pyrites,  and  when  the 
brick  gets  wet  the  water  dissolves  the 
sulphates  of  lime  and  magnesia  and  on 
evaporating  leaves  crystals  of  these  salts 
on  the  surface.  Frequently  the  efflores- 
cence on  the  brick  is  due  to  the  absorp- 
tion by  the  brick  of  the  impregnated 
water  from  the  mortar." 

The  following  is  quoted  from  the 
American  Civil  Engineers'  Pocket  Book, 
in  referring  to  the  same  subject,  p.  524: 
"As  a  preventive,  make  the  wall  as 
impervious  as  possible  by  using  a  rich 
mortar,  (preferably  of  Portland  ce- 
ment), mix  it  well  and  fill  all  the  joints 
solidly  full.  If  the  wall  stands  in  damp 
ground  one  or  more  of  the  horizontal 
joints  should  contain  a  layer  of  hard 
paper  or  bituminous  felt  to  prevent  the 
walls  absorbing  moisture  from  below. 
Particular  care  should  be  taken  during 
the  erection  of  the  building  to  see  that 
the  roof  cornice  and  gutters  are  made 
water-tight  and  all  ducts  that  carry 
water  or  steam  pipes  should  be  water- 
proof on  their  inner  surfaces." 

In  repairing  existing  work,  first  re- 
move the  efflorescence  by  scrubbing  the 
surface  with  wire  brushes  or  by  the  use 
of  ordinary  scrubbing  brushes  and  a 
solution  of  hydrochloric  acid,  the  hydro- 
chloric acid  mixed  with  at  least  four  or 
five  times  its  volume  of  wator.  Before 
applying  the  acid,  the  wall  should  bo 
well  dampened,  and  after  being  scrubbed 
the  wall  should  be  thor.,ui.;hly  washed 
with  clear  water.  Then  use  the  follow- 
ing treatment  which  is  suKgested  in  the 
above  mentioned  book : 

"The  face  may  be  rendered  impervious 
by  the  application  of  one  or  more  pairs 

•Engineer  in  Charge,  Information  Bureau, 
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of  the  Sylvester  washes,  which  will  not 
materially  darken  or  discolor  the  brick. 
The  Sylvester  washes  consist  of  an  alum 
solution  made  by  dissolving  one  pound 
of  alum  per  gallon  of  water  and  soap 
solution  made  by  dissolving  2.2  lbs.  of 
reasonably  pure  hard  soap  per  gal.  of 
water.  The  brick  masonry  should  be 
cleaned  and  dried  and  not  colder  than 
about  50°  F.  The  special  wash  should 
be .  applied  boiling  hot  but  the  alum 
solution  may  be  60°  to  70°  F.  when 
applied.  One  wash  should  be  put  on  and 
allowed  to  dry  for  2-i  hrs.  when  the 
other  is  applied.  The  above  washes 
have  long  been  used  for  rendering 
masonry  impervious  but  instead  of  using 
alum  as  above  it  is  better  to  use  alumin- 
um sulphate  which  is  cheaper  than  alum 
and  only  two-thirds  as  much  is  re- 
quired." 
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300.  Discussion  by  A.  T.  Portersfield* 

The  discoloration  is  a  white  efflores- 
cence which  forms  on  the  face  of  brick 
or  concrete  work.  Its  cause  is  not  con- 
fined to  concrete  work  alone.  Almost 
any  brick  wall  where  the  bricks  are 
pervious  to  water  will  show  this  dis- 
coloration, some  brick  being  worse  than 
others,  depending  upon  their  composi- 
tion. There  are  at  least  two  principal 
substances  which  may  cause  this  efflores- 
cence. Carbonate  of  soda  is  the  most 
common  after  the  lime  stains  have  been 
removed.  This  is  produced  by  the  action 
of  the  lime  upon  the  silicate  of  soda  and 
is  brought  to  the  surface  by  capillary 
attraction  before  the  concrete  or  mortar 
has  become  thoroughly  dried  out. 
Pervious  face  brick  may  show  these 
white  crystals  after  a  driving  rain  storm 
several  years  after  being  in  place. 

Another  efflorescence  of  importance  is 
composed  chiefly  of  sulphate  of  mag- 
nesia. In  burning  the  alumina  or  clay  in 
both  brick  and  cement  manufacture,  the 
pyrites  give  rise  to  sulphuric  acid  and 
this  latter  unites  with  the  magnesia.  In 
the  case  of  brick,  the  sulphuric  acid 
unites  with  the  magnesia  of  the  lime 
mortar. 

As  to  the  prevention  of  this  efflores- 
cence we  have  found  that  a  good  hard 
burned  impervious  face  brick  gives  about 
the  best  results  for  practical  purposes. 
The  method  suggested  by  the  sketch 
would  undoubtedly  give  relief  from  the 
excessive  efflorescence,  which  would 
otherwise  come  at  the  floor  line,  but  it 
would  not  overcome  the  difficulty  if  the 
face  brick  themselves  were  pervious. 
Waterproofing  coats  applied  to  the  sur- 
faces of  walls  are  supposed  to  prevent 
the  efflorescence  from  crystallizing 
thereon,  but  this  method  is  not  wholly 
satisfactory. 

Water  vigorously  applied  with  a  wire 
brush  will  remove  these  stains.  .\  weak 
solution  of  muriatic  acid  will  help  in 
removing  the  efflorescence  if  applied 
carefully.  The  surfaces  should  be 
thoroughly  drenched  wilh  a  hose  or 
other  means  immediately  after  scrub- 
bing with  the  acid,  as  the  acid,  if  left, 
is  injurious  to  the  surface. 


•Architectural  Engineer,  5415  Lcxin«ton  St., 
Chicago,   III. 

[2!)1 


CONCRETE-CEMENT  AGE 


192.     Cracks  in  Concrete  Sidewalk 

"/  am  enclosing  herewith  a  sketch 
showing  the  jointing  plan  of  a  granitoid 
walk,  14  ft.  imde,  which  I  built  lately. 
When    the    architect    showed    me    this 
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Sketch   Showing  Arrangement  of  Blocks  in 
Sidewalk 

plan,  I  told  him  that  these  joints  would 
crack  through  the  adjoining  block,  as 
shown  on  sketch.  He  laughed  at  me. 
Nevertheless,  they  did  crack  through.  I 
have  noticed  this  to  happen  almost 
every  time.  Is  it  caused  by  crpaiision 
sr  something   else?" 

292.    Discussion-  by  M.  S.  Hotchkiss* 

The  inquiry  in  a  recent  issue,  respect- 
ing the  cause  of  concrete  sidewalk 
cracking,  and  the  discussion'  taken  up 
by  John  McGrath,  were  noted  by  the 
writer. 

In  my  opinion,  if  a  concrete  walk 
had  an  efficient  perpendicular  expansion 
joint  around  each  slab,  this  trouble 
would  never  have  happened.  The  neces- 
sity for  expansion  joints  has  always 
been  apparent,  since  the  introduction  of 
concrete  as  sidewalk  material.  These 
joints  have  been  made  in  many  differ- 
ent ways.  Monolithic  construction  in 
this  class  of  work  is  out  of  the  question, 
and  always  has  been.  Contractors  have 
devised  ways  and  means  for  attempting 
to  secure  an  adequate  expansion  joint, 
which  in  fact,  was  not  an  expansion 
joint  but  a  division  in  the  work.  It 
has  been  taken  up  by  engineers,  and 
particular  specifications  made  regarding 
the  expansion  of  a  concrete  walk.  One 
of  the  popular  ways  was  to  construct 
work  in  alternate  sections,  and  when 
these  sections  were  thoroughly  set  the 
intervening  spaces  were  filled  in,  and  a 
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strip  of  tarred  paper,  or  something  of 
that  nature,  placed  between  the  two 
sections.  Another  method  was  to  put  in 
beveled  strips  and  leave  them  in  the 
concrete,  letting  the  strips  come  y/' 
below  the  surface  of  the  walk  and  cut- 
ting the  joint  directly  over  this  strip. 
Another  one  of  the  methods  which  was 
used  was  to  cut  the  concrete  with  a 
knife,  and  fill  the  groove  thus  made 
with  sand  to  procure  this  joint  and 
division  of  a  block.  I  might  enumerate 
several  methods  for  making  divisions 
and  expansion  joints,  but  there  were 
always  objections  which  would  show  up 
m   these  various  ways. 

In  the  first  place,  where  alternate 
blocks  were  specified  it  meant  consider- 
ably more  work,  as  it  necessitated 
forming  up  for  this  work  twice,  practi- 
cally going  over  the  ground  the  second 
time.  The  extra  labor  made  this  ex- 
pensive to  the  contractor,  and  then  he 
did  not  secure  the  desired  result.  He 
made  a  division  but  not  an  expansion 
joint,  as  the  concrete  was  always  in 
close  contact  with  the  previous  alter- 
nate section.  Hence  the  slabs  of  the 
lirst  section  being  lifted  by  the  frost 
action,  or  any  other  force,  and  binding 
so  closely  to  the  second  section,  would 
produce  the  crack  opposite  the  division 
of  the  first  section.  In  the  second  in- 
stance where  beveled  division  strips  were 
left  in,  it  was  necessary  that  these, 
wooden  strips  be  always  well  soaked 
with  water,  otherwise  the  absorption  of 
the  water  from  the  concrete  would  swell 
these  strips  and  make  trouble,  so  that 
in  this  instance  there  was  no  expansion 
joint,  but  simply  a  division.  It  also 
quite  frequently  happened  that  the  work- 
men would  not  be  particular  in  cutting 
these  joints  directly  over  the  dividing 
strips,  as  the  division  strips  might  be 
carelessly  tamped  to  one  side  of  the 
marks  indicated  on  the  side  rails.  This 
made  more  trouble,  and  cracks  would 
always  develop  wherever  the  dividing 
strips  were  at  one  side  or  the  other  of 
the  grooving  line. 

As  to  the  use  of  a  "grout  knife"  I 
have  one  of  these.  It  has  been  hanging 
up  in  my  barn  for  nearly  20  years.  The 
difficulty  with  this  is  that  if  the  aggre- 
gates of  the  concrete  material  happened 
to  be  somewhat  coarse,  the  coarser 
aggregates  would  have  to  be  shoved  to 
one  .side,  in  order  to  force  the  knife 
through  the  concrete,  and  this  would 
make  trouble.  Thj  .aroove  thus  cut  did 
not  L-lways  prove  to  be  the  straight  lin.' 
that  was  intended,  and  the  irro.julari'y 
of  this  sand-filled  joint  did  not  make 
an  expansion  joint  which  would  permit 
the  free  action  of  the  abutting  slabs. 

Since  the  introduction  of  steel  forms, 
however,  this  entire  proposition  has 
been  wonderfully  simplified.  Every 
joint  is  perfect,  every  joint  has  space 
and  allowance  for  expansion,  and  is 
perpendicular  with  the  work,  so  that  if 
one  slab  does  happen  to  raise  from 
the  action  of  the  frost,  it  will  free  itself 
from  the  adjoinin.g  flag.  So  that  with 
the  introduction  of  steel  forms  for  this 
class  of  work  we  have  overcome  every 
objection    in    connection    with    adequate 


provision  for  expansion  in  this  class  of 
construction. 

We  no  longer  need  a  specification 
which  requires  us  to  lay  concrete  walks 
in  alternate  sections.  We  no  longer 
need  to  provide  beveled  strips  for  these 
expansion  joints.  We  have  no  further 
use  for  the  "grout  knife."  It  is  not 
necessary  to  put  in  fillers  and  cut  the 
work  with  a  trowel.  Steel  forms  have 
revolutionized  this  construction.  If 
steel  forms  and  good  honest  materials 
are  used  in  sidewalk  construction,  there 
should  be  no  fear  of  cracks. 

"Concrete  is  its  own  inspector" — if  it 
is  given  time — but  it  is  rather  a  slow 
inspector.  If  there  are  any  defects  they 
will  eventually  show  up,  but  usually  the 
inspection  must  be  in  time  to  see  the 
defects  before  the  work  has  been  ap- 
proved. The  best  inspector  in  our 
opinion  is  steel  forms  in  the  hands  of 
an  honest  contractor. 


312.     Flood  Area  of  Concrete  Bridges 

"//  has  recently  been  brought  to  our 
attention  that  open  spandrel  bridges  are 
to  be  recommended  for  any  district  sub- 
ject to  floods  in  that  they  afford  a 
greater  flood  area  by  allowing  the  water 
to  flow  through  the  open  spandrels.  Is 
this  of  sufficient  importance  to  advance 
further  the  use  of  open  spandrel  work 
on  the  smaller  country  bridges?" 

312.    Discussion  by  A.  W.  Buel* 

In  my  opinion  the  use  of  open  span- 
drels to  afford  greater  flood  area  is  of 
sufficient  importance  to  justify  their 
use  in  cases  where  local  conditions  are 
such  that  open  spandrels  can  be  used 
to  advantage.  In  other  cases,  where 
the  span  is  very  short,  or  where  the 
spans  are  relatively  short  with  ex- 
tremely flat  arches,  it  is  evident  that 
there  might  not  be  sufficient  gain  in  the 
stream  or  river  prism  at  the  bridge  to 
justify  the  complication  of  open  span- 
drels. 

Therefore,  each  case  should  be  passed 
upon  by  an  experienced  and  skilful 
designing  engineer. 


Even  modern  Chinamen  have  abiding 
faith  in  the  universal  adaptability  of 
bamboo  as  a  structural  material.  The 
canes  are  used  for  everything  that  the 
Chinaman  has  required  since  the  time 
of  Confucius.  An  effort  will  be  made 
to  utilize  them  now  in  connection  with 
the  world's  most  modern  building  ma- 
terial, Portland  cement  concrete.  Ex- 
periments are  to  be  made  by  a  Chinese 
student  at  the  Mass.  Inst,  of  Tech.  in 
which  bamboo  will  replace  steel  in  re- 
inforcing concrete.  Whether  or  not  any- 
thing of  value  results  from  these  tests, 
the  experiments  ought  to  be  interesting. 


Fire  destroyed  the  plant  of  the  Man- 
kato  Cement  Works  at  Mankato  Minn., 
June  9,  entailing  a  loss  of  $53,000.  The 
plant  was  one  of  the  city's  largest 
manufacturing  enterprises  and  will  be 
rebuilt  at  once. 


Engr.,   15  Willi: 


St.,   N.  Y.  C. 

July,  IQIS 
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CORRESPONDENCE 


Comparative  Efficiency  of  Super-Hop- 
pers and  Side  Loaders  for  Batch 
Mixers. 

From  several  years'  observation  I 
have  come  to  the  conclusion  that  a  side- 
loading  mixer  is  not  an  economy  when 
it  is  possible  in  any  way  to  get  the 
mixer  down  into  the  basement  of  the 
building.  The  side-loaders  are  slow  be- 
cause it  takes  time  to  take  a  dry  batch 
out  of  the  hopper  into  the  mixer  after  it 
is  tipped  up. 

Within  the  past  year,  we  have  had  a 
striking  illustration  of  the  comparative 
value  of  two  set-ups.  On  a  building 
completed  last  summer  we  used  a  small 
1-bag  mixer.  The  mi.xer  was  set  down 
at  the  basement  level  and  the  hopper 
was  built  over  the  mouth  of  the  mixer 
with  the  top  of  the  hopper  at  grade. 
The  concrete  materials  had  to  be 
wheeled  and  dumped  into  this  hopper 
and  a  complete  batch  was  discharged 
into  the  mixer  by  opening  a  gate  at  the 
bottom  of  the  hopper. 

Fig.  1  shows  the  essential  features 
of  this  set-up.  The  hopper  was  one  of 
the  regular  type  manufactured  by  the 
T.  L.  Smith  Co.'  and  was  the  same  kind 
as  is  used  to  handle  concrete  up  on  the 
floor.  A  special  attachment  for  this  use 
is  a  short  chute  pivoted  as  shown.  When 
the  drum  dumped  this  chute  was  raised 
up.  When  it  was  required  to  empty  the 
hopper  into  the  drum  a  man  stationed 
above  pulled  up  the  hopper  gate  with  a 
wire  through  the  floor  of  the  platform, 
and  the  w-eight  of   the  material   struck 


the  chute  and  turned   it   down   into  the 
mouth  of  the  mixer 

This  outfit  was  very  rapid  indeed. 
We  have  run  140  yds.  in  OJX  hrs.  with 
six  men  as  a  mixer  crew,  one  man  above 
handling  the  water,  dumping  the  hopper 
into  the  mixer,  dumping  the  mixer  and 
handling  the  little  discharge  chute  in 
front  of  the  mixer.  One  man  handled 
the  cement  and  four  men  wheeled  the 
gravel  with  a  6-ft.  to  .30-ft.  wheel.  Our 
average  run  here  would  turn  out  a 
batch  in  45  sec. 

On  the  other  hand  we  are  now  using 
a  bigger  mixer  of  the  same  make  with 
a  side-loader  attachment  and  I  believe 
if  we  had  to  we  could  turn  out  more 
material  with  the  old  eciuipment.  The 
only  advantage  the  side-loaders  have,  it 
seems  to  me,  is  that  they  require  no 
wheeling  up  an  incline.  If  the  mixer 
itself  can  be  placed  below  grade  a 
super-hopper  arrangement  of  some  kind 
is  in  nine  cases  out  of  ten  more  eco- 
nomical than  any  other  practical  arrange- 
ment. 

JoHX  McMicn,\EL. 
Detroit. 


Sidewalk    Construction — Some    Ques- 
tions* 

In  building  a  16-ft.  sidewalk  with  a 
bottom  course  specified  5"  thick  and  1 
in.  finish,  would  there  be  a  surplus  of 
mortar  in  the  1 :2  :4  mix  for  the  bottom 
course  which  when  tamped  would  come 
to  the  top  to  make  a  finish  equal  to  the 
1-in.  specification  finish?  Or  is  it  neces- 
sary to  mix  1:2:4  and  then  on  top  of 
each  batch  as  laid  pour  a  top  coat  special 
mix  1  :2?  I  am  party  to  dispute  on  side- 
walk construction  and  the  points  arising 
are: 

Our  claim  is  that  it  is  iwt  necessary 
immediately  to  pour  a  top  coat  on  the 
concrete  as  laid.  Is  it  not  sufficient  and 
more  advisable  to  lay  batches  of  con- 
crete, say  100'  of  sidewalk,  tamp  it  so 
water  will  come  to  top.  than  to  put  on  a 
finish  of  ]  :2  mix?  Would  it  not  make 
a  good  job,  it'ilhout  any  top  finish,  in 
view  of  the  fact  that  the  mix  is  to  be 

"This  letter  from  a  concrete  superintendent 
in  New  Jersey  who  prefers  to  have  his  name 
omitted,  rais'es  some  questions  on  which 
correspondence  from  sidewalk  builders  is  in 
order.  The  letter  hardly  constitutes  an  item 
for  the  Information-Consultation  department 
because  it  is  perhaps  too  complex  for  the 
scope  of  those  pages.  It  does,  however,  open 
up  possibilities  for  interesting  discussion. — 
Editoks. 


July,    I'jis 


1:2:4,  with  J^-iu-  stone  (well  tamped 
so  that  mortar  will  rise  to  top),  and 
very  coarse  Cow  Bay  sand? 

The  material — cement,  sand,  stone — is 
put  through  a  J4-yd.  mixer,  then  laid ; 
now  if  followed  up  instantly  by  topcoat, 
would  not  the  top  coat  prevent  water 
rising  to  top,  from  the  concrete  in  the 
bottom  course,  for  several  hours,  and 
prevent  working  of  top  coat  by  finish- 
ers ?  Would  not  this  method  make  the 
result  a  less  desirable  one  than  with  the 
following  method :  Pour  concrete  5" 
deep  over  a  surface  100'  .x  10';  pour  1:2 
mi.x  as  a  top  finish  coat,  then  put  finish- 
ers at  work  "screeding"  it  down  ;  allow 
it  a  couple  of  hours  to  float,  then  final 
set  to  trowel.  Is  cork  float  or  trowel 
finish  the  best  method?  Is  "tamping" 
with  surplus  of  mortar  coming  to  top 
as  good  as  the  1-in.  finish?  It  seems  to 
me  that  it  is  a  waste  of  material  to  mix 
1 :2  :4  and  while  it  is  fresh  laid,  cover  it 
immediately  with  1  :2  mi.\,  because 
enough  mortar  will  arise  from  tamping 
to  make  finish  without  putting  on  1 :3 
mix.  I  should  say  the  sand  we  use  is 
30%  grit. 

CON'CKETF.   SuPERISDEXDENT. 


A  Trade  School  Concrete  Course 

The  M.  C.  M.  A.  Evening  Trade 
School  was  established  several  years  ago 
by  the  Massachusetts  Charitable  Mech- 
anics' Association,  and  it  is  the  only 
school  in  Boston  where  masonry  is 
taught.  For  the  first  few  years,  no  tui- 
tion fee  was  required,  but  the  pupils  are 
now  required  to  pay  a  small  sum,  al- 
though the  school  is  by  no  means  self- 
supporting. 

The  school  is  essentially  an  Improve- 
ment school  for  apprentices.  Under 
present  conditions  of  specialization  it  is 
impossible  for  an  apprentice  to  learn  all 
the  branches  of  his  trade  and  our  aim 
is  to  increase  his  efficiency.  John  W. 
Wood,  who  is  also  Principal  of  the 
ivindge  Manual  Training  School  of 
Cambridge,  is  the  supervisor. 

I  have  1)een  in  charge  of  the  masonry 
classes  for  the  last  six  years  and  have 
taught  all  branches  of  masonry  in  that 
time.  The  concrete  line  was  introduced 
in  a  small  way  two  years  ago  and  met 
with  such  enthusiasm  among  my  pupils 
that  we  have  given  more  time  to  this 
work  in  the  last  term  and  plan  to  do 
even  greater  things  next  year.  In  this 
connection,  William  O.  Lichncr  (asso- 
ciated with  San  ford  K.  Thompson)  de- 
livered a  course  of  lectures  that  were 
open  to  the  public,  free  of  cliargc.  The 
attendance  was  composed  largely  of 
foremen  and  superintendents  engaged  in 
construction  work  and  it  will  be  neces- 
sary for  the  Association  to  provide  a 
large  lecture  room  for  the  coming  year. 

Mr.  Lichtner  is  preparing  text-books 
for  this  work  next  year  and  we  plan 
then  to  give  more  time  to  the  subject. 
\i>w.  in  regard  to  the  practical  work  in 
concrete,  it  is  outlined  as  follows : 

.'\ctual  concrete  construction. 

Construction  of  forms. 

Bending  and  placing  steel. 

Mixing  and  pouring  concrete. 
First  exercises- 
Small   columns,   beams   and    slab   sec- 
tions. 
Final  work — 

Krcction  of  unloading  platform  9'  x  5' 
X  4'  high  consisting  of  the  Uisual  column, 
girder,  beam  and  slab  construction.  This 

[:u] 
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platform  is  used  in  unloading  materials 
to  be  used  in  the  school. 

The  lectures  are  further  illustrated  by 
means  of  small  columns  and  beams,  plain 
and  reinforced,  showing  the  advantage 
of  using  steel  rods. 

As  this  line  of  work  is  a  new  one  in 
the  school,  I  shall  be  pleased  to  receive 
suggestions  in  regard  to  it. 

D.   Eugene  Luke, 
Instructor  in  Masonry, 
M.  C.  M.  A.  Evening  Trade  School. 
Boston. 


The  Development  of  Concrete  Block — 
Wet  and  Dry  Processes 

In  regard  to  difference  in  strength  be- 
tween poured  and  dry  tamped  block  we 
think  that  the  dry  block  is  fully  as 
strong  as  the  slush.  Of  course  we  do 
not  make  our  tamped  block  dry,  by  any 
means,  we  make  them  so  wet  that  water 
shows  on  the  block  when  taken  from  the 
machine  and  also  on  the  machine  itself. 
If  the  block  makers  would  see  how  wet 
they  could  make  their  block  instead  of 
how  dry,  a  great  deal  of  trouble  would 
be  saved.  A  mixture  wet  to  a  certain 
extent  will  stick  to  a 'block  machine,  but 
make  it  a  little  wetter  and  it  won't. 

We  make  concrete  tile  and  block.  At 
first,  our  block  business  was  merely  a 
side  line,  but  we  have  made  60,000 
block  this  year,  and  expect  to  make 
more  than  that  number  more,  before  the 
year  is  over. 

We  have  three  different  machines,  The 
Eclipse,'  the  Anchor,"  and  the  Zagel- 
meyer^  cast  stone  block  machine.  We 
can  make  a  tamped  block  much  cheaper 
than  the  poured,  as  it  takes  longer  to 
take  off  molds  and  put  them  back 
together  on  the  slush  machine.  How- 
ever, the  slush  machine  has  them  all 
beaten  for  a  good  rock  face. 

We  steam  cure  all  our  block  for  three 
days,  and  we  have  loaded  1,500  in  a 
car  right  out  of  the  curing  rooms  and 
not  had  a  block  broken  in  shipment. 

J.  H.  Mayer 
Humboldt  Cement  Products  Co., 
Humboldt,  la. 

*     *     * 

Bagged  Concrete  Materials  and  Small 
Mixers 

The  formula  for  concrete  1 :2 :5  or 
1  :3  :4,  etc.,  is  really  meaningless,  as  the 
fineness  of  the  sand  and  the  size  of  the 
gravel  vary  with  every  location.  The 
strength  of  the  mixture  being  dependent 
on  all  the  interstices  being  filled,  surely 
a  more  accurate  way  of  getting  the 
proper  proportions  of  each  part  of  the 
aggregate  is  necessary.  The  usual  way 
of  having  the  teams  unload  their  sand 
and  gravel  in  piles  near  the  job,  usually 
in  the  dirt,  and  then  having  the  barrow 
men  load  it  into  the  mixer  is  certainly 
very  uncertain,  as  some  of  the  barrows 
will  contain  more  than  others. 

My  idea  of  producing  a  perfect  con- 
crete is  to  have  a  plant,  where  all  kinds 
of  sand,  gravel,  crushed  rock,  slag,  etc., 
are  washed  and  then  mixed  in  the  parti- 

'Gco.  C.  Christopher  &  Son,  Wichita,  Kans. 

'Anchor  Concrete  Stone  Co.,  Rock  Rapids, 
la. 

•Zagelmcyer  Cast  Stone  Block  Machinery  Co., 
Bay  City,  Mich. 
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cular  proportions  desired  for  each  pur- 
pose. Then  the  contractor  could  send 
in  his  order  for  just  what  he  wants, 
and  not  depend  on  unskilled,  unreliable 
labor  for  it. 

But  it  is  known  that  however  well  it 
may  be  mixed  in  the  mill,  the  jolting 
of  hauling  it  to  where  it  is  to  be  used 
will  separate  it,  the  finer  part  sinking 
to  the  bottom  and  the  coarser  rising  to 
the  top.  This  separation  may  be  pre- 
vented, however,  by  hauling  the  mixed 
material  in  bags.  These  bags  can  be 
returned  the  same  as  cement  bags. 

Many  great  advantages  would  result 
to  the  contractor.  The  mixing  mill 
would  have  experienced  men  to  see  that 
the  exact  proportions  desired  of  each 
particular  part  of  the  aggregate  were 
supplied.  Holding  it  in  bags  until  used 
would  insure  its  being  kept  clean  and 
in  its  right  proportions,  and  handling 
it  in  bags  would  revolutionize  the  pro- 
cess of  mixing. 

I  recently  watched  for  some  hours  the 
laying  of  a  concrete  sidewalk  and  gutter 
around  a  business  block.  The  contractor 
had  a  large  batch  mixer  on  one  side  of 
the  block,  and  the  mixed  concrete  was 
wheeled  in  about  20  barrows  around 
the  block.  By  the  time  it  reached  the 
place  wanted,  the  segregation  of  the  ma- 
terials left  muddy  water  at  the  top,  and 
concrete  at  the  bottom.  The  concrete 
was  set  so  hard  that  it  had  to  be 
shoveled  out,  and  the  best  strength  of 
the  cement  was  lost. 

A  better  plan  would  have  been  to  have 
several  small  mixers,  and  wheel  them 
right  to  the  spot  wanted,  and  unload 
bags  of  sand  and  bags  of  cement 
adjacent  to  the  mixer,  thus  saving  e.v- 
pense  of  wheeling  the  concrete  and 
securing  a  much  better  result. 

This  suggested  plan  of  a  small  mixer 
and  handling  the  aggregate  in  bags  is 
especially  desirable  for  one-and  two- 
story  buildings  construction.  I  raise  the 
mixer  on  a  platform  above  my  work, 
and  let  the  concrete  run  by  gravity  in 
troughs  from  the  mi.xer  to  molds  where 
wanted,  thus  securing  all  the  strength 
of  the  cement,  by  getting  it  in  place 
before  initial  setting,  and  save  expense 
of  an  elevator,  as  the  bags  can  be  pulled 
up  on  a  pulley,  and  the  water  is  carried 
up   by  the  hose. 

Welcome  the  sand  washin";  and  mix- 
ing mill,  and  bag  delivery ! 

A.  M.  L.\PH.\M. 
Glendale  Park,  St.  I.ouis  County,  Mo. 


Economical  Concrete  Posts 

For  the  future  water  supply  of  the 
city  of  New  York  the  Board  of  Water 
Supply  is  constructing  large  reservoirs 
for  collecting  and  holding  the  water  to 
be  transported  to  the  city  through  con- 
duits now  under  construction.  More  or 
less  fencing  is  necessary  to  enclose 
property  holdings  and  water  basins 
formed  and  concrete  posts  were  decided 
upon. 

Various  styles  of  corner,  end  and  gate 
posts  as  well  as  line  posts  were  designed 
by  the  engineers  for  a  total  of  more  than 


,55,000  concrete  posts,  undoubtedly  the 
largest  number  contemplated  by  any  user 
up  to  the  present  timl,  contracts  being 
let  about  the  middle  of  1912  for  the 
various  sections.  Corner,  end  and  gate 
posts  were  designed  substantially  square 
in  cross-section,  in  8-ft  to  9-ft.  lengths, 
reinforcement  consisting  of  various  sizes 
of  square  twisted  bars,  or  equivalents  if 
approved. 

Two  types  of  concrete  line  posts  were 
designed,  these  being  one  of  "T"  shape 
(Fig.  1)  and  one  triangular  in  cross- 
section  (Fig.  2),  and  two  styles  of  each, 
one  reinforced  and  the  other  having  a 
steel  core,  the  latter  style  being  short- 
ened when  necessary,  and  set  with  the 
steel  core  in  a  hole  drilled  in  rock  for 
stability,  the  reinforced  post  being  used 
in  the  customary  way  by  digging  or 
blasting  holes  for  setting.  These  line 
posts  are  computed  to  weigh  from  100 
lbs.  to  125  lbs.  each,  length  designed 
7'  3". 
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Fig.    I.  Fig.  2. 

Types  of  Line  Posts  Designed  for  New  York 
Board  of  Water  Supply 
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Fig.  S — Type  of  Post  Used  Extensively  in 
Fencing  New  York  Reseiivoii!s 
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The  design  of  post  shown  in  Fig.  3  has 
been  approved  for  use  in  connection  with 
the  Aqueduct  fencing,  and  will  be  used 
in  considerable  quantities  instead  of  the 
former  designs  originally  specified,  on 
account  of  the  ease  and  speed  of  making, 
and  the  economical  practical  construc- 
tion. 

The  cost  estimate  for  these  posts  will 
be  about  as  follows :  Four  No.  5  wire 
rod  reinforcements,  weight  3  lbs.,  obtain- 
able at   a   fraction  over  2   cts.   per   lb. ; 


Fic.  4. 

with  a  1 :4  mixture  a  yard  of  gravel 
will  make  about  32  posts,  and  barrel  of 
cemenv,  20.  Labor  will  run  from  3  cts. 
to  5  cts.  each,  which  with  the  average 
price  of  cement  and  gravel  will  make 
the  cost  in  the  neighborhood  of  20  cts. 
each,  or  an  average  price  for  short- 
lived wooden  posts  in  most  localities 
They  can  be  made  with  common  labor 
in  the  locality  where  used,  the  ma- 
chinery is  easily  transported  and  ma- 
terials for  their  manufacture  are  found 
in  most  localities. 

An  objection  to  the  triangular  post 
might  be  best  illustrated  by  a  quotation 
from  a  report  of  investigations  and  tests 
given  in  Bulletin  .148  of  The  Colorado 
E.xperiment  Station  (Pp.  32-33)  : 

"The  three-cornered  post,  which  is 
advocated  to  some  extent,  does  not  have 
as  many  points  in  its  favor  as  it  may 
seem.  In  the  first  place  an  equal 
amount  of  reinforcement  in  each  corner 
of  the  post  cannot  make  a  post  of  equal 
stren.eth  from  two  opposite  directions. 
If  a  force  is  brought  to  bear  against  one 
of  the  flat  sides  of  the  post  towards  the 
opposite  corner,  the  material  in  the 
corner  will  cru-sh  long  before  the  wires 
will  break  on  the  side  from  which  the 
force  is  exerted.  On  the  other  hand  if 
a  force  is  brought  to  bear  against  one 
corner  of  the  post  towards  the  opposite 
flat  side,  the  single  reinforcement  in  the 
corner  will  break  before  the  mixture  has 
begun  to  crush  on  the  flat  side. 

"An  extra  reinforcement  in  the  corner 
on  which  the  force  is  exerted  towards 
the  opposite  flat  side  will  make  it  prac- 
tically as  strong  as  the  flat  side.  But 
when  the  force  is  again  applied  to  the 
flat  side  towards  the  single  corner  which 
is  doubly  reinforced,  the  mixture  in  the 
corner  gives  way  too  soon  an.d  it  is  no 
better  than  with  but  a  single  reinforce- 
ment." 

"The  best  form  of  post  is  one  which  is 
equally  strong  from  all  directions.  The 
square,  or  round  post,  fulfills  this  re- 
quirement. The  triangular  does  not  meet 
the  requirements  because  it  cannot  be 
economically  constructed  so  as  to  be 
equally  strong  from  all  directions." 

The  reason  for  this  is  quite  apparent 
when  the  principles  involved  are  con- 
sidered.    The  concrete  is   to  withstand 
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the  crushing  strain,  and  the  steel  rein- 
forcement to  withstand  tensile  strains. 
Thus  the  larger  the  cross-section  of  con- 
crete in  compression  when  the  post  is 
strained,  and  the  more  nearly  equal  in 
relation  to  the  placing  of  the  reinforce- 
ment, the  more  economically  the  post  is 
constructed. 

Referring  to  the  sketch  in  Fig.  4  it 
will  be  noted  for  instance  that  dividing 
the  post  halfway  between  the  point  and 
the  opposite  flat  side,  there  is  only 
J-j  as  much  concrete  in  the  point  half 
of  the  post  as  in  the  flat  side  half,  and 
only  Yi  as  much  reinforcement;  thus  it 
will  show  only  Y^  as  much  tensile 
strength,  and  only  about  J^  as  much 
crushing  or  compression  strain.  To 
make  it  as  strong  against  tension  it  is 
necessary  to  add  another  reinforcement, 
and  to  compare  in  crushing  strength  add 
additional  concrete  to  make  it  practically 
square.  If  one  is  going  to  the  expense 
of  making  a  permanent  structure  he 
should  not  spare  any  slight  additional 
expense  in  constructing  it  most  econ- 
omically. 

What  is  true  of  the  triangle  shape  is 
more  defined  in  the  "T"  shape  of  post 
as  they  do  not  have  even  the  Y^  as  much 
concrete  in  the  point  as  in  the  flat  side. 
It  is  not  policy  to  try  to  save  upon 
amount  of  materials  at  a  loss  of  required 
strength,  and  while  it  might  seem  quite 
expensive  to  fill  a  square  mold  of  the 
same  dimensions  as  a  triangular  post,  it 
must  be  realized  that  with  the  larger 
cross-section,  a  coarser  aggregate  con- 
crete may  be  used,  thus  getting  greater 
efficiency  from  the  aggregate  with  very 
little  if  any  additional  expense.  The 
additional  gravel  used  is  inconsequential 
in  cost,  the  only  objection  being  slightly 
additional  weight,  which  is  absolutely 
necessary  for  any  additional  strength. 
.Additional  weight  is  a  factor  of  stability 
when  the  posts  are  once  set.  With  the 
nearly  square  post  it  is  not  necessary  to 
screen  out  all  the  coarse  gravel. 

G.    H.   DOUGHERTV 

Secretary  and  Treasurer 
D.  &  A.  Post  Mold  Co., 
Three  Rivers,  Mich. 


Hassam  Concrete  Pavement* 

The  so-called  Hassam  pavement  is  in 
its  present  form  the  result  of  many  ex- 
periments made  by  W.  E.  Hassam,  while 
he  was  superintendent  of  streets  of 
Worcester,  Mass.,  and  since,  after  it 
was  found  that  the  method  put  into 
practice  by  him  as  an  official  had  a 
large  commercial  value ;  it  was  found 
in  practice  that  ordinary  mixed  concrete 


fThis  contribution  comes  in  response  to  a 
request  for  some  detailed  information  as  to  this 
type  of  pavement.  Now  that  there  is  so  much 
interest  in  concrete  pavinR  progress  and  com- 
paratively little  information  Rcnornlly  available 
as  to  this  particular  type,  we  believe  that  what 
Mr.  Parker  has  written  will  be  inlerestinu  to 
many  readers  in  that  it  explains  the  ideas  which 
led  to  this  particular  development.  Reports 
of  Hassam  paving  done  in  v.irious  pLices  will 
be  found  in  the  tables  published  in  the  Sept., 
1912.  issue  and  on  other  puKc?  of  that  issue 
as  noted:  I.ynn.  Mass..  P.irtl.ind.  Me.  (also 
see  p.  81).  Spokane.  Wasli..  I -re  p.  94).  Wor- 
cester. Mass.,  Independence,  Mo.,  (see  p.  79) 
and   New    Haven,  Conn. — EniTons.] 


used  as  a  foundation  for  brick  or  stone 
block  pavements  failed  to  meet  all  the 
requirements.  It  was  found,  for  exam- 
ple, that  it  was  difficult  to  obtain  a 
perfectly  uniform  surface  on  which  to 
place  brick  or  stone  blocks  and  have  it 
at  the  same  time  of  uniform  density 
or  with  a  uniform  distribution  of  in- 
gredients. Wlien  the  concrete  is  laid 
for  foundations  of  piers  or  buildings 
and  the  mass  is  of  great  depth  this  fact 
is  not  of  great  importance,  but  when 
only  a  thin  layer  on.  the  sub-grade  of  a 
road  or  street  was  required,  it  became 
of  serious  moment.  It  will  be  recog- 
nized that  owing  to  the  different  specific 
gravities  of  the  various  materials  com- 
posing the  concrete  mass,  there  will  be 
a  separation  of  the  parts  before  the  ce- 
ment is  set ;  this  is  particularly  ob- 
served when  a  batch  of  concrete  is 
transported  in  a  wheelbarrow  or  cart ; 
the  shaking  of  the  mass,  even  when  run 
over  a  good  roadway  or  plank,  settles 
the  aggregate  to  the  bottom  and  leaves 
the  cement  mortar  on  top.  Dumping  a 
barrow  or  cartload  still  further  disturbs 
the  relation  between  them.  Each  load 
that  is  dumped  is  more  or  less  different 
from  all  others  and  there  is  greater  ■ 
density  in  some  portions  of  each  load 
than  in  other  portions,  so  that  as  a  mat- 
ter of  fact  it  will  be  found  on  examina- 
tion of  concrete  laid  on  the  sub-grade 
of  a  road  or  street  that  masses  of  stone 
with  a  comparatively  small  amount  of 
cement  and  sand  will  result  and  in  oth- 
ers cement  and  sand  and  very  little  rock ; 
in  short,  no  two  adjoining  sections  will 
have  the  same  amount  of  the  specified 
ingredients.  This  condition  is  but  little 
helped  by  ramming  or  tamping.  The 
practical  result  is  that  two  unsatisfac- 
tory conditions  are  manifest,  viz.:  that 
the  surface  of  the  concrete  foundation 
is  uneven,  and  the  sustaining  strength  of 
the  concrete  is  never  the  same  in  all 
parts  of  the  road.  These  conditions  led 
to  a  series  of  experiments  in  order  to 
obtain  for  stone  block,  brick  or  wood 
block  pavement  an  even  foundation  of 
uniform  strength,  which  would  secure 
a  smooth  final  surface  and  would  hold 
its  shape  indefinitely.  It  was  found  after 
many  trials  that  the  most  satisfactory, 
if  not.  indeed,  the  only  way  to  obtain 
all  the  necessary  characteristics  for  such 
a  base  was  as  follows:  Broken  stone 
sufficiently  tough  to  withstand  the 
weight  of  a  10-ton  roller  when  run  over 
it  enou.gh  thoroughly  to  compact  it,  is 
placed  upon  a  properly  prepared  sub- 
grade  and  it  is  rolled  until  thoroughly 
compacted.  This  stone  should  be  of 
cubical  form,  not  less  than  2  in.  in  its 
largest  dimensions,  and  should  be  so 
carefully  placed  that  after  rolling  it 
should  present  a  perfectly  uniform  cross- 
section,  rough  because  of  the  large  size 
of  the  individual  stones,  but  uniform  in 
shape  both  longitudinally  and  laterally. 
The  voids  between  the  stones  are  thus 
reduced  to  a  minimum  ;  a  cement  grout 
composed  of  1  part  hydraulic  cement 
to  2  or  more  parts  of  sand  and  sufficient 
water  to  secure  an  ca-sy  flow,  is  then 
distributed  evenly  over  the  stone  placed 
as   above   described.     This  can   best   he 
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done  by  a  grouting  machine  invented  for 
the  purpose. 

Before  the  grout  has  begun  to  set  the 
whole  is  thoroughly  rolled  again.  This 
is  done  to  force  the  grout  into  every 
void  and  to  drive  out  any  air,  making 
the  whole  a  monolith.  This  process 
compresses  the  concrete  from  15%  to 
25%  as  compared  to  ordinary  mixed  and 
tamped  concrete ;  in  other  words,  the 
same  amount  of  material  will  occupy 
from  15%  to  25%  less  space;  moreover, 
every  square  yard  of  surface  w-ill  have 
exactly  the  same  amount  of  stone  under 
it  with  an  exactly  uniform  amount  of 
cement  and  sand.  A  pavement  laid  on 
such  a  foundation  never  gets  out  of  sur- 
face, e.xcept  by  the  wearing  away  of  the 
surface  itself;  depressions  in  the  road 
never  anpear  by  reason  of  settlement 
or  lack  of  uniformity  of  the  founda- 
tion—all parts  are  of  equal  strength. 
Very  careful  comparative  tests  of  the 
aliove  method  and  ordinary  tamped  or 
rammed  concrete,  of  identical  composi- 
tion, were  made  under  the  direction  of 
the  Worcester  School  of  Technology 
physical  laboratory.  These  tests  show- 
about  50%  greater  crushing  strength  in 
favor   of  the  Hassam  process. 

The  foundations  laid  as  I  have  de- 
scribed were  found  to  be  so  nearly  uni- 
form in  shape  and  so  nearly  indestruc- 
tible in  character  that  where  traffic  was 
not  too  severe,  it  was  adopted  as  a  com- 
pleted road  and  many  hundreds  of  thou- 
sands of  yards  have  been  laid  with  en- 
tire satisfaction,  the  only  criticism  pos- 
sible being  that  surface  cracks  appear 
imless  great  care  is  taken  to  protect  the 
top  until  well  set.  .Such  cracks  do  not 
reduce  the  strength  of  the  road,  but  they 
arc  unsightly  and  sometimes  chip  on 
the  edges.  So-called  expansion  joints 
will  not  prevent  the  occurrence  of  such 
cracks,  because  the  cracks  are  the  result 
of  contraction  and  not  expansion.  This 
is  the  difference  between  the  foundation 
I  have  described  and  the  same  method 
used  as  a  finished  road,  viz. :  that  the 
distribution  of  the  grout  should  come 
upon  the  stone  and  not  on  the  grout. 
This  can  be  done  by  brushing  with  wire 
or  other  coarse  broom  before  the  cement 
is  set.  the  brushing  to  be  done  from 
side  to  side  and  not  longitudinally.  .\ 
smoother  top  can  be  obtained,  of  course, 
by  flushing  the  surface  with  a  richer 
grout. 

A  road  built  in  this  way  is,  of  course, 
somewhat  dusty,  and  more  or  less  noisy, 
it  is  also  rigid  and  hard  on  horses'  hoofs, 
but  not  slippery. 

In  order  to  overcome  these  objections, 
experiments  were  made  in  using  tar  or 
other  bituminous  compound  to  cover  the 
surface.  These  experiments  began  as 
long  ago  as  1906  with  ordinary  gas- 
house  tar,  put  on  with  pails  and  brooms. 
It  was  found  that  this  tar  so  applied 
was  stripped  off  and  at  the  end  of  a  year 
of  fairly  heavy  and  varied  traffic  most 
of  it  had  disappeared.  Since  then  many 
trials  have  been  made  and  as  a  result, 
my  own  view  is  that  the  following  pro- 
duces the  best  road  surface:  The  con- 
crete road  made  as  I  have  outlined  must 

[311 


be  thoroughly  cleaned,  washed  if  pos- 
sible so  that  no  dirt  or  foreign  matter 
remains  in  it;  while  the  surface  is  still 
slightly  damp  a  coal-gas  or  water-gas 
tar,  refined  but  with  some  of  the  vola- 
tile oils  still  remaining,  should  be  ap- 
plied to  the  surface  by  means  of  a  ma- 
chine that  will  force  it  onto  the  road 
under  pressure  of  70  lbs.  to  80  lbs.  per 
sq.  in.,  with  the  nozzles  of  the  machine 
within  6"  of  the  road.  This  application 
should  not  exceed  14  ga'-  to  the  sq.  yd. 
Immediately  after  this  application  is 
made  it  should  be  evenly  covered  with 
stone  chips  and  rolled  w-ith  a  liylit 
steam  roller;  after  brooming  off  tlie 
loose  chips,  another  application  of  heav- 
ier tar  or  preferably  asphalt  also  under 
pressure  and  a  little  more  in  quantity 
(from  14-  gal-  to  3^  gal.)  should  be 
made,  this  layer  also  to  be  immediately 
covered  with  stone  chips  or  coarse  sand, 
and  again  rolled.  The  advantage  of  this 
road  is  that  it  combines  durability  with 
economy. 

My  experience  in  the  construction  and 
maintenance  of  roads  is,  that  the  com- 
bination of  horses'  hoofs  shod  with  iron, 
steel-rimmed  wheels  and  sw'iftly  moving 
automobiles  will  destroy  roads  faster 
than  we  can  build  them  unless  some- 
thing is  used  which  will  prevent  disin- 
tegration. For  this  reason,  modern 
road  builders  have  been  trying  to  dis- 
cover some  material  so  to  bind  together 
the  component  parts  of  a  macadam  road 
that  they  will  not  be  scattered  by  mod- 
ern traffic.  Every  kind  of  oil.  asphalt 
and  tar  in  various  combinations,  has 
been  employed  in  as  many  ways  as  the 
in.genuity  of  man  could  devise,  but  while 
no  man  can  convincingly  claim  that  he 
has  the  final  solution  of  the  problem, 
some  are  undoubtedly  nearer  than  oth- 
ers. My  own  ar.gument  is  that  a  broken 
stone  road  permanently  held  together  by 
an  hydraulic  cement  matrix  is  not  only 
permanent  but  becomes  stronger  with 
age.  if  it  is  protected  by  a  thin  wearin.g 
top  w-hich  can  be  replaced  at  nominal 
cost  when  necessary;  and  the  desired 
end  is  more  nearly  reached  than  by 
bituminous  mixtures  combined  with 
stone,  from  2  in.  to  4  in.  in  depth.  It 
must  be  perfectly  clear  that  a  properly 
made  structure  composed  of  uniformly 
tough  rock  firmly  held  together  by  a 
material  nearly  as  indestructible,  is  the 
best  known  method  for  securing  a  per- 
manent road,  short  of  grouted  stone 
lilocks.*  This  road  can  then  he  improved 
and  perfected  by  a  top  of  bituminous 
material,  that  resiliency  and  freedom 
from  dirt  and  dust  may  be  secured  at 
small  additional  cost.  The  maintenance 
of  such  a  road  is  inappreciable.  I  have 
a  statement  from  Mr.  Johnston,  divi- 
sion engineer  of  the  Massachusetts  High- 
way Commission,  that  the  state  under 
his  direction  has  kept  in  perfect  con- 
dition Hassam  concrete  roads  built  seven 
years  ago,  and  covered  with  ^  in.  of 
bitumen,  as  I  have  described,  over  three 
years  ago,  for  a  total  outlay  of  $30  for 
4,000  lin.  ft.  of  road,  in  the  last  three 
years.  In  short,  the  r(^ad  so  built  is 
practically    indestructil)le,    and    the    thin 


surface  treatment  can  be  renewed  at 
nominal  cost  as  often  as  necessary. 

Some  objection  to  patented  roads  has 
developed  from  time  to  time  on  the  part 
of  municipal  or  state  authorities.  This 
seems  to  me  unreasonable  and  unfair. 
Every  man  who  has,  by  his  intelligence 
or  labor,  discovered  a  better  way  of 
building  a  road,  or  of  transmitting  in- 
telligence by  electricity  or  other  thing 
useful  to  mankind,  is  fairly  entitled  to 
protection,  otherwise  all  countries  would 
not  have  recognized  it  by  establishing 
patent  offices  and  granting  patents,  trade 
marks  and  copyrights. 

Undoubtedly  the  best  and  most  useful 
thin,gs  we  enjoy  were  ori.ginally  issued 
under  patent  protection  in  whole  or  in 
part,  and  if  we  were  to  adopt  the  com- 
mon practice  of  rejecting  a  thing  be- 
cause it  is  patented,  very  slow  progress 
would  be  made  in  the  arts  and  sciences. 
The  protection  furnished  by  patent 
rights  is  the  incentive  necessary  to  en- 
courage inventive  effort. 

H.VROLD    P.\RKER. 

First  Vice-President 
Hassam  Paving  Co., 
Worcester.  !Mass. 


Water  Supply  in  Concrete  Paving 

On  city  streets  the  water  supply  (in 
concrete  paving),  is  not  a  problem;  but 
on  country  highways,  where  it  is  nec- 
essary either  to  haul  or  to  pipe  w-ater 
a  considerable  distance,  it  is  advisable 
to  make  a  careful  survey  of  the  situa- 
tion. In  estimating  the  cost  of  water 
the  amount  required  for  keeping  the 
pavement  damp  for  a  period  of  five  days 
must  not  be  neglected,  and  as  this  is 
an  indefinite  quantity  dependent  upon 
weather  conditions,  only  an  approxi- 
mate cost  ean  be  suggested.  On  the 
Wayne  county  (Mich.)  work  the  water 
for  each  road  is  costing  .W.SO  per  day, 
plus  oil  and  gasoline  required  in  opera- 
ting the  engine  pump ;  $3.50  is  the  wage 
for  a  man  looking  after  the  pumping. 
Water  for  the  Mukvvanago  road  in  Mil- 
waukee cost  1J4  fts.  per  cu.  yd.  of 
pavement.  In  this  case  the  water  is 
purchased  from  the  city  of  Milwaukee 
or  its  suburbs.  In  both  cases  the  con- 
tractor's and  builder's  equipment  must 
include  the  necessary  en.gines,  pumps, 
piping,  etc.  The  cost  of  hauling  water 
for  use  in  constructing  country  high- 
ways of  concrete  is  often  an  item 
worthy  of.  careful  consideration.  The 
method  of  supplying  water  by  piping  is 
considered  by  the  majority  of  con- 
tractors as  most  economical. — From  a 
recent  paper  by  C.  W.  Boynton  on  con- 
crete paving. 


Concrete  has  been  unanimously  se- 
lected as  the  material  to  be  used  on  the 
proposed  highway  running  from  the 
Twin  Cities  to  Duluth.  This  is  espe- 
cially gratifying  for  the  reason  that  in 
initial  cost,  the  concrete  highway  is  con- 
siderably higher  than  either  macadanr 
or  gravel  and  clay  in  the  district,  but  the 
desirability  of  the  concrete  highway,  to- 
gether with  its  extremely  low  mainten- 
ance cost,  decided  the  tax  payers  in  fa- 
vor of  the  best  modern  pavement. 
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Problem  Solved  in  Casting  Bridge 
Balusters   Successfully 

A  saggrestion  as  to  making  use  of 
your  magazine  in  your  everyday 
work — calling'  on  the  Information 
and  Consultation  Department  for 
real  service. 

The  publication  of  the  following  cor- 
respondence in  which  the  name  of  the 
firm  of  engineers  and  contractors  in 
the  East  which  made  the  inquiry,  is 
omitted,  serves  a  double  purpose.  It  will 
■doubtless  be  an  acceptable  bit  of  prac- 
tical information  for  numerous  readers 
who  have  encountered  or  will  encounter 
similar  problems.  In  addition  it  serves 
to  emphasize  the  special  work  which 
Con'CRETe-Cement  Age  is  carrying  out 
all  the  time.  In  this  light  it  may  serve 
to  encourage  readers  to  submit  little 
special  problems  of  this  kind  to  their 
magazine.  It  usually  happens  that  the 
Editors  of  Coxcrete-Cement  Age  can 
refer  such  inquiries  to  the  MEN  WHO 
KNOW  and  who  usually  are  GLAD  TO 
TELL.  The  first  letter  was  accompan- 
ied by  a  return  envelope  stamped  for 
special  delivery ;  the  second  letter  from 
one  of  the  Editors  went  out  by  return 
mail.  The  third  letter  from  the  orig- 
inal inquirer  tells  the   result. 

T!lie  Problem. 

May  16,  1913. 
We  have  encountered  a  difficulty  in 
making  concrete  balusters,  to  be  used  in 
a  bridge  railing.  The  baluster,  the  shape 
of  which  is  shown  by  the  accompanying 
■sketch,  is  composed  of  Portland  cement, 


Bridge  Railing  Baluster 

sharp  sand  and  J/i-in.  pink  granite  in 
the  proportion  of  1 :2 :3.  The  wood 
forms  are  made  in  three  parts,  sepa- 
rating at  the  corners,  The  forms  have 
to  be  removed  in  about  24  hrs.,  so  that 
the  surface  can  be  washed  to  give  a 
rough  effect.  Upon  removal,  cracks,  as 
shown  in  the  sketch,  developed.  Our 
opinion  is  that  the  upper  4"  sets  more 
quickly  than  the  main  column,  which 
shrinks  away  from  it. 

Wc  have  tried  wet  and  dry  mixtures, 
cutting  down  cement,  light  and  heavy 
tamping,  but  cannot  eliminate  these 
cracks. 

Wc  would  greatly  appreciate  it  if  you 
could  help  us  out.  and  wc  are  enclosing 
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an  addressed  envelope  with  special  de- 
livery stamp,  as  we  are  being  held  up 
on  this  contract. 

The  writer  was  a  subscriber  to  Con- 
crete for  several  years,  and  you  may 
now  place  our  firm  on  your  list  for  Cox- 
crete-Cement Age. 

Tlie  Snfg'estion 

May  17,  1913. 

Answering  your  letter  of  the  16th  in 
regard  to  cracks  developing  in  bridge 
balusters :  Similar  cracks  are  a  very 
common  occurrence  in  pouring  columns 
in  building  construction,  and  are  un- 
doubtedly due  to  a  settlement  of  the  wet 
concrete  on  top.  The  4-in.  cap  sets  more 
rapidly  as  it  is  exposed  to  the  air  and 
arches  on  the  ledge,  the  main  shaft  of 
the  balustrade  shrinking  away  from  it. 

The  only  remedy  we  can  suggest  for 
this  is  to  cast  the  shaft  up  to  the  top 
offset  from  8  hrs.  to  10  hrs.  before  the 
cap  is  placed  and  then  cast  the  cap.  It 
might  be  well  to  stick  some  pieces  of 
steel  rods  down  into  the  shaft  to  help 
out  on  the  bond. 

We  note  that  you  say  you  have  used 
drier  mixtures.  It  seems  there  should 
be  no  cracks  with  drier  mi.xtures.  Using 
drier  mixture  for  the  shaft  than  for  the 
top  should  help.  Are  you  casting  the 
balusters  in  place  or  do  they  have  to  be 
placed  afterward? 

This  is  the  best  advice  wc  can  give 
you  now,  and  while  this  is  the  writer's 
opinion,  we  went  over  to  see  John  Mc- 
Michael,  building  superintendent  for 
Bryant  &  Detwiler  (Detroit),  who  is 
erecting  a  building  near  here,  and  who 
was  one  of  the  superintendents  in  charge 
of  the  Rocky  River  bridge,  Cleveland, 
where  they  cast  balusters,  following  very 
similar  methods.  Mr.  McMichael  con- 
firms our  opinion  and  states  that  there 
should  be  no  difficulty  whatever  if  you 
lay  the  concrete  for  the  base  and  shaft, 
letting  it  stand   from  8  hrs.   to   10  hrs. 

fore  casting  the  cap. 

The  Result 

June  3,  1913. 

In  connection  with  the  manufacture  of 
concrete  balusters,  we  are  pleased  to 
state  that  we  have  been  following  the 
scheme  of  pouring,  as  suggested  by  you. 
This  method  has  given  the  best  of  re- 
sults, and  no  further  cracks  have  de- 
veloped. 

We  wish  to  thank  you  again  for  your 
prompt  and  valuable  advice,  and  assure 
you  that  if  we  can  ever  be  of  any  assis- 
tance we  will  give  it  with  pleasure. 


Germany's  cement  trade  in  the  first 
quarter  of  1913  has  been  of  a  character 
very  gratifying  to  investors.  A  remark- 
able increase  in  exports  is  reported.  The 
value  of  cement  shipped  out  of  Germany 
in  the  first  3  months  of  1913  is  valued 
at  8,610,000  marks  ($2.152,.'J00)  as  com- 
pared with  6,030,000  marks  ($1,507,500) 
in  the  corresponding  period  of  1912. 

Imports  of  cement  into  Germany  de- 
creased from  1,210,000  marks  ($.302,500) 
in  the  first  quarter  of  1912  to  870,000 
marks  ($217,500)  in  1913. 


An  Ingenious  Water  Gauge  Is 
Readily  Constructed 

In  handling  concrete  work  it  is  very 
essential  that  the  consistency  of  the 
mixed  concrete  be  watched  very  care- 
fully. The  cement,  sand,  and  aggregate 
going  into  a  job  are  constants  or  known 
quantities,  at  least  they  should  be.  But 
the  amount  of  water  is  very  often  left 
to  the  judgment  of  the  man  running  the 
mixer;  he  puts  in  so  many  pails  or  lets 
the  pipe  run  so  long.  On  his  part  it 
usually  amounts  to  a  guess  and  admitted 


Sketch  Showing  the  .\rra.\ceme.vt  ok  Water 
Barrel  Gauge 

even  that  when  a  man  runs  a  mixer  for 
several  years  he  can  gauge  this  very 
accurately,  yet  it  seems  as  though  there 
should  be  used  better  and  more  accurate 
measuring  methods  to  guard  against 
carelessness  or  in  the  event  of  having 
to  use  green  men  behind  the  mixer. 

The  accompanying  sketch  shows  an 
ingenious  rig  for  measuring  the  amount 
of  water  to  a  batch.  In  this  method  an 
ordinary  water  barrel  is  placed  near,  pre- 
ferably above  the  working  plat  form -of 
the  mixer,  with  a  large  pipe  leading 
down  into  the  mixer  drum.  It  is  usually 
fed  by  a  smaller  pipe  working  under 
water  pressure.  A  pulley  is  arranged 
on  the  top  of  this  barrel  and  over  this 
pulley  is  run  a  light  cord.  .-V  float  is 
attached  to  one  end  of  the  cord  and  to 
the.  other  another  light  weight  which 
holds  the  end  of  the  cord  down  and 
which  can  be  used  as  a  pointer  in  in- 
dicating the  water  level  in  the  barrel. 
As  the  barrel  fills  up  the  pointer  on  the 
outside  moves  downward.  When  it  has 
reached  a  certain  point  the  water  can  be 
shut  off  and  for  each  liatch  of  concrete 
a  definite  amount  of  water  can  be 
placed  as  indicated  by  the  distance 
traversed  by  the  pointer  on  the  outside 
of  the  barrel.  This  distance  can  he 
arranged  in  any  convenient  units  and  in 
practice  it  will  be  found  best  to  have 
this  measured  by  definitely  fixed  points 
on  the  exterior  of  the  barrel.  This  is  a 
suggestion  which  should  prove  of  value 
to  concrete  contractors. 


Concrete  work  in  the  locks  of  the 
Panama  Canal  is  nearly  completed,  the 
amount  in  place  at  the  close  of  work 
June  7  being  4,401, ,597  cu.  yds.  This 
total  is  divided  as  follows :  Gatun  locks, 
2,037,621  cu.  yds. ;  Pedro  Miguel  locks, 
921,179  cu.  yds.;  Miraflorcs  locks,  1,502,- 
797  cu.  yds. 
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How-to-Do-It  Information  for  Farm  Work 


This  collection  of  "Uow-to-do-lt"  articles,  descriting  five 
different  works,  is  prepared  from  information  and  illustrations 
supplied  by  the  Association  of  American  Portland  Cement 
Manufacturers. 


How  to  Build   Concrete  Dipping 
Vats  for  Hogs  and  Sheep 

The  passing  of  the  range,  the  break- 
ing up  of  the  western  ranch  into  farms 
and  orchards,  has  caused  a  decided 
change  in  the  nation's  method  of  pro- 
ducing meat.  The  resulting  increased 
prices  have  made  stock-raising  profita- 
ble everywhere.  This  fact  is  particu- 
larly true  of  hogs.  To  grow  bone  and 
to  put  on  flesh,  swine  must  be  healthy 
and    must    have    sanitary    surroundings. 


Fig.   1 — Mow  the  Concrete  Dippi.nc  Vat 
IS  Used 

Nothing  retards  the  growth  of  a  hog 
so  much  as  lice.  Years  of  experience 
have  shown  that  the  best  remedy  for 
destroying  lice  and  fleas  is  dipping  in 
chemical  solutions.  Dipping  also  keeps 
the  skin  of  the  animal  in  a  healthy 
condition  and  thereby  aids  its  growth. 
Because  of  cheapness  in   first  cost  and 


lasting  qualities,   most   dipping   vats  are 
now  built  of  concrete. 

The  best  place  to  locate  a  dipping 
vat  is  close  to  a  fence,  near  the  water 
supply,  and  convenient  for  a  chute  lead- 
ing from  a  small,  well  fenced  lot  or 
corral.  At  the  narrow  end  of  the  chute, 
and  in  line  with  it,  lay  out  the  dipping 
tank  (in  accordance  with  the  dimensions 
on  the  plan  below)  with  the  entering 
slide  next  to  the  chute.  Make  the  ex- 
cavation the  same  depth  as  the  inside 
of  the  finished  vat  and  of  the  same 
shape  but  12"  wider.  Dig  the  deep  part 
of  the  hole  first  and  then  slope  the 
earth  for  the  "entrance-slide"  and  the 
"climb-out."  Lay  the  outlet  drain  pipe 
with  its  end  even  with  the  surface  of 
the  finished  concrete  bottom. 

The  side  walls  only  will  require 
forms.  If  the  banks  stand  firm,  inside 
forms  alone  will  be  needed.  Make  these 
of  old  1-in.  lumber  on  2-in.  x  4-in.  up- 
rights. The  full  inside  length  of  the 
tank  is  15',  but  the  deep  part  is  only 
C  G"  long.  The  clear  widths  at  the 
top  and  bottom  are  respectively  3'  and  1' 
6".  Since  the  concrete  floor,  as  well  as 
the  side  walls,  is  6"  thick,  set  the  side 
wall  forms  in  place  upon  6-in.  concrete 
blocks,  so  that  the  floor  may  be  built 
under  them.  Space  the  forms  properly 
and  crossbrace  them  firmly  upon  each 
other. 

Mix  the  concrete  1  part  Portland  ce- 
ment to  2  parts  sand  to  4  parts  crushed 
rock  or  1  part  cement  to  4  parts  pit 
gravel.  Lay  the  floor  and  inclines  di- 
rectly on  the  solid  earth.  The  concrete 
for  the  sloping  ends  should  be  made 
only  medium  wet,  so  that  it  will  tamp 
well  and  stay  in  position  without  the 
use  of  forms.  In  the  concrete  for  the 
inclines,  2"  from  the  top,  place  strips 
of  woven  wire  fencing  to  prevent 
possible  cracks  from  heaving  by  the 
frost.  As  an  aid  to  the  animals  in 
climbing  out,  embed  in  tlie  concrete  of 
the  "climb-out"  the  lurned-up  ends  of 
iron  cleats,  bent  at  right  angles,  similar 
to  a  capital  "U".  Old  wagon  tires, 
straightened  out  and  cut  in  lengths  not 
greater  than  20  in  and  turned  up  4" 
at  cither  end.  will  do.    Leave  1-in.  clear- 


ance between  the  flat  surface  of  the 
cleats  and  the  concrete  and  space  the 
cleats  S"  apart.  Fill  the  6-in.  space  be- 
tween the  earth  and  side  forms  with 
concrete,  mushy  wet.  In  placing  this 
concrete,  be  sure  that  it  strikes  the 
wooden  form  instead  of  the  earthen 
side,  as  dirt  in  the  concrete  may  make 
a  weak,  leaky  wall.  Carry  the  walls 
6"  above  the  surrounding  ground  (to 
prevent  surface  water  from  running  in- 
to the  vat)  and  in  each  corner,  2"  be- 
low the  surface,  lay  steel  rods.  The 
entrance  slope  should  be  smooth,  to 
slide  the  animals  into  the  vat  without 
skinning  them  up ;  therefore,  finish  its 
surface  with  a  wooden  float  and  a  steel 
trowel. 

At  the  leaving  end  of  the  vat  there 
are  often  built  two  "dripping  pens," 
with  their  division  fence  on  a  line  with 
the  center  line  of  the  vat,  so  that  the 
gate  at  the  dripping  vat,  hung  to  this 
fence,  may  close  either  pen,  when  it  is 
full,  and  allow  the  animals  from  the 
vat  to  pass  into  the  empty  pen.  The 
floor  of  these  pens  is  built  the  same  as 
a  sidewalk  or  feeding  floor,  except  that 
the  surface  is  grooved  and  sloped  so 
that  the  dip  running  off  the  animals 
will  drain  back  into  the  vat. 

For  a  dipping  vat  of  the  dimensions 
shown,  there  will  be  required  3  cu.  yds. 
of  crushed  rock,  1"^  cu.  yds.  of  sand 
and  5  bbls.  of  Portland  cement. 

Tf  a  longer  tank  is  wanted,  for  each 
3-ft.  increase  of  length  in  the  body  of 
the  tank  there  will  be  required  lA  cu. 
yds.  of  crushed  rock,  %  cu.  yds.  of 
sand  and  4  bags  of  cement. 

When  not  in  use,  a  concrete  dipping 
vat  needs  no  care  other  than  providing 
it  with  a  good  cover  or  so  enclosing  it 
as  to  prevent  accidents.  It  will  not 
rot  or  rust  out  and  will  require  no  re- 
pairs. Such  an  improvement  is  a  pay- 
ing  investment    for   every    farmer. 


Fig.  2 — Sectional  View  of  Concbete  Dipping  Vat 
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Construction  of  Small  Concrete 
Ice-Houses 

In  the  sweltering  heat  of  summer 
many  a  country  family  longs  for  the 
comforts  afforded  by  a  home  supply 
of  ice.  Too  often  summer  passes  with- 
out any  preparation  having  been  made 
for  harvesting  the  winter  ice  crop. 
Now  is  the  time  to  get  ready  for  next 
summer  by  building  an  ice-house.  For 
a  private  supply,  many  persons  are 
using  concrete  ice-houses,  since  con- 
crete is  heat-resisting,  is  not  rotted  by 
the  continual  dampness  from  the  ice 
and  is  ready  every  winter  without 
repairs.  Likewise  a  concrete  building 
is  fireproof,  a  quality  especially  valu- 
able in  the  country. 

Size  of  Bnlldlnir  <ind   Iiocatlon. 

With  a  concrete  house,  successful 
storage  of  ice  depends  only  upon  care- 
ful  packing,  air-trapped  drainage  at 
the  floor  line,  and  xvell  regulated  renti- 
lation  beneath  the  root.  Therefore,  the 
ice-house  must  be  located  on  a  well 
drained     site    and,    if    possible,    in    the 
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Rot-Proof   Ice-House   of  20-Ton   Capacity. 


Ice-House  :    Milk   Roou    ik   Real 


shade  of  other  buiMings  or  trees.  It 
should  be   turned   end  to  the  south. 

The  size  of  the  building  is  depend- 
ent on  the  needs  of  the  family.  Nearly 
any  household  will  consume  100  lbs. 
every  day,  or  10  tons  for  the  season. 
One  cu.  ft.  of  ice  weighs  57  lbs.  and 
a  ton  in  the  ice-house  occupies  about 
40  cu.  ft.  If  the  ice  is  of  poor  quality, 
mcltag-;  frequently  amounts  to  Yz  the 
quantity  harvested;  therefore,  it  is 
wise  to  build  a  house  of  a  capacity 
twice  the  calculated  needs.  For  a  farm 
with  a  small  dairy,  a  sufficient  supply 
can  be  stored  in  a  building  10'  x  14' 
(inside  measurements)  x  9'  to  the 
eaves  and  \'S  to  the  comb  of  the  roof. 
With  an  allowance  of  1'  on  all  sides 
of  the  ice  for  a  packing  of  sawdust, 
the  capacity  r>f  this  structure  is  20  tons. 
ICathod  of  Conitmction 

Either    concrete   block    or    solid    con- 
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Crete  may  be  used  for  the  walls.  Dig 
the  foundation  trenches  10"  w'ide  and 
2'  6"  deep.  To  remove  water  from 
the  melting  ice,  lay  a  string  of 
4-in.  drain  tile  from  a  point  outside 
the  building  and  ending  at  the  service 
door,  so  that  the  top  of  the  last  pipe, 
a  sewer  "goose  neck,"  will  be  at  floor 
line  4"  above  natural  ground  level. 
Fill  the  foundation  trenches  with  con- 
crete proportioned  1:2^2:5.  Above 
ground  level  the  walls  may  be  made 
of  block  (laid  in  a  1 :2  cement  sand 
mortar)  or  of  solid  concrete.  For  the 
solid  wall  mix  the  concrete  1  bag  of 
Portland  cement  to  2  cu.  ft.  of  sand 
to  4  cu.  ft.  of  crushed  rock,  or  1  part 
cement  to  4  parts  bank-run  gravel.  Us« 
movable  forms,  3'  high  and  extending 
around  the  entire  building,  to  hold  the 
mushy  wet  concrete  until  it  sets.  The 
day    after    they    arc     lillcd,    the     forms 


may  be  loosened,  moved  up  and  filled 
again.  During  the  placing  of  the  con- 
crete, reinforce  the  walls,  3"  from 
the  outside,  with  woven  wire  fencing 
or  with  yi-\n.  rods  spaced  18"  apart 
and  running  in  both  directions.  Stag- 
ger the  rods  by  placing  half  of  them 
3"  from  the  inside  surface  of  the 
walls.  Embed  two  rods  or  an  old 
wagon  tire  in  the  concrete  2"  above 
all  door  openings.  During  the  con- 
struction set  a  service  door  frame 
(2'  6"  x  6'  6")  between  the  forms  at 
one  end  of  the  building.  Likewise, 
while  pouring  the  concrete  for  the 
gable  ends,  make  provision  for  small 
ventilation  doors  2'   6"  square. 

A  wooden  roof,  while  not  durable 
like  one  of  concrete,  is  more  easily 
built.  To  hold  the  plates  on  the  top 
of  the  side  and  the  gable  walls,  sink 
y2-m.  bolts  8"  long,  heads  down  6" 
into  the  concrete.  Use  8-ft.  rafters 
and  cover  the  building  with  a  water- 
tight roofing  material. 

Lay  a  4-in.  concrete  floor  upon  the 
natural  ground  and  give  it  a  slope  of 
■4  in.  to  the  foot  in  the  direction  of 
the  drain  at  the  service  door.  Place 
a  trash  strainer  in  the  drain  opening. 
The  water  in  the  "goose  neck"  sewer 
pipe  will  act  as  a  seal  and  keep  out 
the  warm   air  of   the  drain. 

Hinge  the  small  doors  in  the  gables 
to  outside  and  top  of  the  frames  so 
that  they  can  remain  slightly  open  at 
the  bottom,  yet  shut  out  rain.  The 
service  door  also  swings  outward.  The 
frame  is  fitted  with  short  removable 
sections  of  boards  set  in  slots  or 
grooves  so  as  to  hold  the  packing  in 
place. 
Storlner  and  BemoTlng  Ic« 

In  storing  ice  use  a  thickness  of  12" 
of  sawdust  or  18"  of  marsh  hay  or 
straw  over  the  floor  and  around  the 
sides  of  the  house.  Set  the  ice  on 
edge  and  pack  it  tightly  together 
without  any  filler  between  the  cakes. 
To  prevent  blocks  from  slipping,  lay 
them  in  courses  lengthwise  in  oppo- 
site directions  in  what  masons  call 
"headers  and  stretchers."  When  the 
house  is  full,  cover  the  ice-pack  with 
sawdust  or  hay,  weighed  down.  Keep 
the  service  door  closed  while  removing 
ice  and  take  care  that  the  pack  is 
again  well  covered.  S»e  that  the  drain 
works  properly  and  prevents  water 
from  standing  on  the  floor. 
Material*  and  Cost 

For  building  this  solid  wall  concrete 
ice-house,  there  will  be  required  27 
bbls.  of  Portland  cement,  8^4  cu.  yds. 
of  sand,  17  cu.  yds.  of  crushed  rock 
and  74  pieces  (250  lbs.)  of  f^-in.  rods 
9'  long.  If  good  pit  gravel  is  at 
hand,  haul  18  cu.  yds :  no  sand  will 
be  required  other  than  that  in  the 
gravel.  The  approximate  total  cost  of 
these  materials  is  $75.  Such  a  struc- 
ture will  not  rot  out  and  will  keep 
the  ice  with  minimum  shrinkage.  And 
by  means  of  ice,  not  only  can  more 
comfort  be  secured  in  hot  weather,  but 
also  fruit,  poultry  and  dairy  products 
can   lie  marketed   at   a   greater   profit. 
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crushed  rock  will  lay  45  to  50  sq.  ft.  of 
floor.  The  usual  cost  of  this  material 
is  aliout  $2.50.  The  floor  soon  pays  for 
itself  many  times  over. 
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How  to  Lay  Sanitary  Floors  in 
Dairy  Barns 

In  the  voluntary  movement  of  farmers 
for  better  milk  at  better  prices,  the  first 
step  toward  improvement  is  to  make  the 
barn  more  sanitary  by  laying  concrete 
floors.  The  method  is  so  simple  that 
any  man  with  care  can  do  his  own  work. 
The  cost  is  so  small  and  the  cash  returns 
are  so  great  that  the  floors  soon  pay 
for  themselves  in  preventing  the  breed- 
ing of  flies,  in  the  saving  of  liquid  ma- 
nure, in  the  reduction  of  labor,  and  in 
the  increased  flow  and  improved  quality 
of  milk.  The  plan  described  below  is  for 
a  barn  in  which  the  two  rows  of  cows 
stand  heels  toward  each  other,  with  a 
driveway  between.  It  is  easily  modified 
to  the  opposite  arrangement.  Likewise 
the  method  is  adaptable  to  both  old  and 
new  barns. 

For  average  conditions  lay  out  the 
stalls  on  3-ft.  6-in.  centers  and  4'  6"  in 
length  from  6-in.  manger  wall  to  drop 
gutter.  The  manger  is  2'  6"  wide  at 
the  top  and  2'  at  the  bottom,  with  one 
face  sloping  up  to  the  feed-alley  floor. 
The  depth  is  7",  measured  from  the 
stanchion  setting,  and  S"  from  the  alley 
floor.  The  feed  alley  is  4'  0"  wide.  The 
drop-gutter  has  a  width  of  IS".  It  is  S" 
deep  gauged  from  the  stall  floor,  which 
is  2"  higher  than  the  8-ft.  driveway.  For 
establishing  grade  lines  a  carpenter's 
spirit  level  (or  a  water  level)  and  a 
chalk  line  are  very  helpful. 

To  prevent  possibility  of  the  floor  set- 
tling, remove  all  manure  before  grading 
the  surface  of  the  earthen  floor.  Care- 
fully tamp  back  the  dirt  around  water 
pipes  and  the  drains  which  carry  waste 
water  and  liquid  manure  to  the  water- 
tight concrete  manure  pit.  Do  all  fill- 
ing as  long  as  possible  before  building 
the  concrete  floor.  As  a  foundation  for 
the  stall  floors  proper,  place  a  G-in. 
thickness  of  coarse  broken  stone  or 
screened  gravel  to  keep  the  floor  from 
direct  contact  with  the  ground.  Since 
the  stall  floors  are  of  prime  importance, 
it  is  well  to  make  them  first.  During 
this  operation  the  unpaved  driveway  and 
alleys  can  be  used  as  working  space. 
Then  finish,  in  order  named,  the  feed 
alleys,  the  driveways,  the  mangers  and 
lastly  the  gutters. 

For  the  plan  given.  5'  6"  from  the 
center  line  of  the  driveway  stake  on  edge 
(and  to  line  and  grade")   a  plank  2"  by 
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12",  to  serve  as  a  form  for  the  .stall  floor 
at  the  gutter.  Likewise  set  a  similar 
board,  5'  distant,  to  mold  the  6-in.  man- 
ger wall  and  stanchion  setting.  Bear  in 
mind  that  the  stall  floor  has  a  slope  of 
1"  toward  the  gutter  and  that  the  stan- 
chion setting  rises  7"  above  the  stall 
floor.  Drainage  for  gutters  and  man- 
gers will  be  provided  by  sloping  their 
concrete  bottoms. 

Proportion  the  concrete  1  bag  of  Port- 
land cement  to  2yz  cu.  ft.  of  sand  and 
5  cu.  ft.  of  crushed  rock,  or  1  bag  of  ce- 
ment to  5  cu.  ft.  of  clean  pit  gravel.  At 
one  operation  lay  the  full  5-in.  thickness 
of  the  stall  floor  and  finish  three  stalls 
the  same  as  one  section  of  sidewalk. 
No  surfacing  mortar  is  needed.  For 
setting  patented  stall  divisions,  follow 
the  manufacturer's  directions;  for  home- 
made divisions,  make  mortises  by  tamp- 
ing the  concrete  around  greased  tapering 
wooden  cores,  which  are  withdrawn  as 
soon  as  the  concrete  stiflrens.  A  wood- 
en float  is  best  for  finishing  the  floor. 
.\  steel  trowel  yields  a  surface  entirely 
too  smooth,  and  such  a  finish  should  al- 
ways be  roughened  by  brushing  with  a 
stable  broom. 

While  the  concrete  of  the  three  stalls 
is  still  soft,  mold  the  stanchion  setting 
(6"  thick)  upon  it.  As  forms  use  the 
projecting  7-in.  height  of  the  2-in.  x  12-in. 
piece  already  in  place  and  two  boards  1" 
by  6"  toe-nailed  together  so  as  to  pro- 
vide another  7-in.  height  and  a  bearing 
I>late  to  rest  on  the  green  concrete. 
These  forms  may  be  made  di.sh-shaped 
for  swinging  stanchions.  Fill  the  forms 
with  mushy  wet  concrete,  trowel  the  sur- 
face, round  the  corners,  and  set  the 
stanchion  holders.  Repeat  the  operation 
until  all  stall  floors  are  completed.  The 
feed  alleys  and  driveway  are  easily  built: 
they  are  merely  rough-finished  sidewalks. 
Place  the  waste-water  outlets  in  the 
mangers  at  intervals  of  28'  and  give  the 
bottom  a  slope  of  1"  toward  each  outlet 
for  a  distance  of  14'  on  each  side  of  it. 
The  drop  gutters  may  be  drained  in  like 
manner  or  can  be  sloped  slightlv  in  one 
direction  for  their  full  length.  For  ease 
in  cleaning,  round  all  angles  and  cor- 
ners (except  at  the  bottom  of  the  drop 
gutters)  bv  applying  a  1 :2  cement-sand 
mortar  immediately  after  removing  the 
forms. 

With  the  proportions  and  thicknesses 
given  above,  4  bags  (I  barrel)  of  cement. 
10   cu.    ft.   of    sand   and    20    cu.    ft.    of 


Sanitary     Floors    for    Poultry, 
Sheep   and  Hog  Houses 

Poultrymen  and  sheep  and  hog  breed- 
ers are  finding  concrete  a  very  satis- 
factory floor  material  for  their  build- 
ings. Concrete  floors  have  no  cracks  in 
which  lice,  ticks  and  similar  vermin  can 
breed  and  are  likewise  proof  against  the 
attacks  of  rats  and  other  destructive  ani- 
mals. Moreover,  concrete  floors  do  not 
harbor  disease  germs  and  can  easily  be 
cleaned  and  disinfected.  Properly  bulit 
and  cared  for.  they  are  not  damp  and  do 
not  cause  rheumatism. 

The  first  step  in  building  a  floor  is  to 
remove  all  manure  and  other  foreign 
matter  and  then  to  grade  the  surface  of 
the  ground.  If  needed,  lay  all  water 
pipes  and  the  drains  necessary  for  keep- 
ing the  ground  dry.  for  carrying  off 
waste  water  and  for  conducting  the 
liquids  to  the  manure  pit.  Such  earth 
filling  as  may  be  necessary  must  be 
dampened  and  thoroughly  tamped.  This 
work  should  be  done  as  long  as  possi- 
ble before  building  the  floor.  Keep  the 
concrete  from  direct  contact  with  the 
earth  by  covering  the  entire  surface  of 
the  leveled-off  ground  with  G  in.  to  8 
in.  of  coarse  crushed  rock  or  screen- 
ed gravel. 

For  grading  the  surface  of  the  floors 
use  a  carpenter's  spirit  level  (or  water 
level)  and  a  chalk  line.  A  4-in.  thick- 
ness of  concrete  is  sufficient.  Slope  the 
floor  %"  per  f""t  '"  such  direction  that 
the  rain  or  scrub  water  will  cause  the 
least  inconvenience.  For  poultry  houses 
this  will  u.sually  be  toward  the  door ;  for 
sheep  .sheds  and  hog  houses,  away  from 
the  animal's  bed  and  in  the  direction  of 
the  gutters. 

The  usual  proportions  of  concrete  for 
such  floors  are  1  cu.  ft.  of  Portland  ce- 
ment to  zyi  cu.  ft.  of  sand  to  5  cu.  ft. 
of  crushed  rock  or  screened  gravel,  or  1 
part  of  cement  to  .">  parts  of  bank-run 
gravel.  These  materials  are  measured 
on  the  basis  that  1  bag  of  cement  (loose) 
equals  1  cu.  ft.  Mix  them  thoroughly 
on  a  ti.ght  wooden  platform  (never  on 
the  ground)  and  use  enough  water  to 
make  the  concrete  "quaky." 

Lay  the  floor  in  a  manner  similar  to 
sidewalk  construction.  If  the  sand  an<l 
rock  are  first-class  in  quality,  no  finish- 
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ing  mortar  is  required.  Such  a  mortar 
is  generally  mixed  1  part  cement  to  3 
parts  sand  and  is  applied  (l"  in  thick- 
ness) to  the  3-in.  concrete  base  before 
the  latter  has  begun  to  set.  To  provide 
good  footing  for  animals,  the  floor 
should  be  finished  merely  with  a  wooden 
float.  A  steel-trowel  finish  is  entirely 
too  smooth  and.  if  made,  should  he 
roughened  with  a  stable  broom.  Should 
removable  wooden  or  gas-pipe  pen-divi- 
sions be  used,  make  mortises  for  them 
in  the  floor  at  the  proper  points  by  in- 
serting short  lengths  of  gas-pipe  or  drain 
tile,  or  by  tamping  the  concrete  around 
tapering  greased  wooden  cores,  which 
must  be  withdrawn  as  soon  as  the  con- 
crete has  stiffened. 


Det.\ils  ok  Conchete  Cooling  Vat 

How  to  Build  a  Concrete  Cooling 
Vat 

A  concrete  cooling  vat,  fed  from  a 
spring  or  other  water  supply  by  means 
of  pipes  can  be  used  to  excellent  advan- 
tage as  a  place  for  butter,  milk  and  oth- 
«r  farm  products  when  ice  is  not  avail- 
able. The  size  may  vary,  of  course,  ac- 
cording to  needs,  but  for  a  farm  with  a 
small  dairy,  sufficient  space  is  to  be  had 
in  a  tank  4'  2"  by  7'  2"  in  the  clear,  by 
'2X'  deep  and  with  o-in.  walls  and  bot- 
tom. This  vat  will  hold  eight  regulation 
shipping  cans  spaced  6"  apart. 

In  a  corner  of  the  milk  house  dig  the 
pit  for  the  vat  5'  wide,  8'  lon.g  and  22" 
deep.  If  the  water  is  to  be  fed  and  re- 
moved by  iron  pipes,  these  should  be 
laid  at  once  with  their  ends  provided 
with  screw  or  sleeve  couplings,  5"  abovi- 
the  earth  bottom  of  the  pit. 

P.uild  a  box  form  without  top  or  b't 
torn,  4'  3"  wide  by  7'  2"  long,  outside 
measurements,  and  33"  deep.  Mix  the 
concrete  mushy  wet  of  1  bag  of  Portland 
cement,  2  cu.  ft.  of  sand  and  4  cu.  ft,  of 
screened  gravel  or  crushed  rock,  or  1 
part  cement  to  4  parts  pit  gravel.  Plac<- 
corks  in  the  ends  of  the  pipes  and  lay 
the  .l-in.  liottom  with  a  strip  of  woven 
wire  fencing  in  the  concrete  within  2" 
of  the  top.  Quickly  finish  the  bottom 
smooth  with  a  wooden  float  and  a  steel 
trowel  and  at  once  set  the  box  form  in 
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tlie  pit  so  as  to  leave  a  sjiace  of  5"  on 
all  sides.  Fill  this  space  with  concrete. 
.•\round  the  corners  of  the  tank,  near 
the  top  and  the  bottom,  embed  iron  rods. 
Bring  the  outside  walls  to  full  height 
above  floor  level  by  using  a  width  of 
board  along  the  side  and  end.  Round 
the  edges  and  finish  the  top  of  the  walls 
with  a  trowel. 

When  the  tank  is  two  days  old,  care- 
fully remove  the  forms.  Rub  down  the 
walls  with  a  soft  brick  and  paint  them 
with  a  creamy  mixture  of  cement  and 
water.  Five  days  later  the  vat  may  be 
used.  In  the  coupling  of  the  outlet  pipe, 
place  a  section  of  over-flow  \n\)e  V.)" 
lon.g,  which  will  draw  oft'  the  warm 
water  at  the  top  of  the  tank.  The  over- 
flow pipe  should  be  at  least  '  j"  greater 
in  diameter  than  the  inlet  pipe  so  as  to 
remove  all  danger  of  flooding  the  milk 
and  the  dairy  house.  Make  a  grating  of 
1-in.  slats  or  gas  pipe  to  place  on  the 
bottom  of  the  vat  to  provide  a  circu- 
lation of  cool  water  under  the  milk 
cans.  As  an  aid  in  lifting  the  cans,  fix 
a  hand-rail  at  a  convenient  height  above 
the  tank.  For  this  vat  there  will  be  re- 
quired 1^2  yds.  of  crushed  rock  or 
screened  gravel.  54  y^'-  "f  sand  and  10 
bags  of  cement  at  a  total  cost  of  about 
$r>.    Two  men  can  liuild  it  in  one  day. 


Hope.  Ark.,  is  optimistically  named 
and  her  citizens  are  an  ingenious  lot. 
The  town  wanted  concrete  sidewalks, 
bein.g  progressive  and  modern,  but 
funds  were  a  trifle  low.  The  difticulty 
was  met  by  selling  advertising  space  in 
tlie  sidewalks.  Announcements  of  a  per- 
manent variety  were  made  either  by 
forming  letters  in  the  top  coat  before  it 
set,  or  by  metal  letters  embedded  in  the 
concrete.  A  portion  of  the  display  space 
was  reserved  by  the  town  and  in  this 
was  printed  a  history  of  the  community, 
names  of  officials  and  so  on.  This 
looks  like  a  return  to  cuneiform  inscrip- 
tions and  the  tufa  school  of  literature — 
but  the  point  is,  the  town  got  the  side- 
v.-alks. 


Concrete   Organizations,   Officials 
and    Conventions 

American  Highway  Association,  J.  E. 
Pennybacker,  Jr.,  Secretary,  Colorado 
Building,  Washington,  D.  C.  Meets  as 
part  of  American  Road  Congress,  De- 
troit, Sept.  30-Oct.  6. 

.\merican  Road  Builders'  .Association, 
Secretary,  E.  L.  Powers,  loO  Nassau 
St.,  N.  V.  C.  Convention  and  Exhi- 
bition, First  Regiment  .-\rmory,  Phila- 
delphia, Dec.  9-12,  191.'!. 

Association  of  American  Portland  Ce- 
ment Manufacturers,  Percy  H.  Wil- 
son, Secretary,  Land  Title  Building, 
Philadelphia,  Pa. 

Canadian  Cement  and  Concrete  Asso- 
ciation, William  Smith,  Secretary,  57 
East  Adelaide  St.,  Toronto,  Ont. 

Cement  Products  Exhibition  Co.,  72 
West  Adams  St.,  Chicago,  111. ;  Secy.- 
Treas.,  J.  U.  C.  McDaniel,  108  La 
Salle  St.,  Chicago,  111.  CHICAGO 
Show,  Coliseum,  February  12-21,  1914. 

Iowa  Association  of  Cement  Users, 
Henry  H.  Dean,  Glenwood,  la.,  Sec- 
retary. 

National  Association  of  Cement  Users, 
Edward  E.  Krauss,  Secretary,  Har- 
rison Building,  Philadelphia,  Pa.  Con- 
vention, Chicago,  Feb.  lG-20,  1914. 

Nebraska  Cement  Users'  Association, 
Secy.-Treas.,  Frank  Whipperman, 
Omaha,  Neb.  Convention  Feb.  2-4  and 
Show  Jan.  30  to  Feb.  4,  1914,  Omaha. 

Northwestern  Cement  Products  Asso- 
ciation, J.  C.  VanDoorn,  Secretary, 
Security  Bank  Bldg.,  Minneapolis, 
Minn. 
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Plans  Being   Made   Well   In   Ad- 
vance for  Chicago  Show 

The  Cement  Products  Exhibition  Co. 
announces  having  sent  out  to  exhibitors 
detailed  information  coverin.g  the  next 
National  Cement  Show,  which  will  be 
held  in  Chicago  in  the  Coliseum,  Feb. 
12-21.  1914.  This  mailing  of  diagrams, 
rules  and  regulations  and  application 
lilanks  so  early  in  the  season  is  a  new 
departure  which  it  is  believed  will  af- 
ford the  management  more  time  for 
working  out  the  details  of  equipping,  in- 
stalling and  advertising  the  exhibition, 
tion. 

This  year  the  first  drawing  for  spaces 
will  be  held  Tuesday,  July  29.  and  all 
applications  to  participate  in  this  draw- 
ing must  be  on  file  in  the  offices  of  the 
Exhibition  Company  not  later  than  noon, 
Tuesday,  July  22. 

The  coming  show  will  be  conducted 
on  a  more  elaborate  scale  than  any  of 
the  previous  expositions  and  more  time 
will  be  required  for  its  preparation. 

There  will  be  but  one  show  next  win- 
ter and  Chicago  has  been  chosen  because 
of  its  convenient  location  and  because 
of  its  accessibility  from  all  points  within 
a  large  territory  noted  for  its  activity 
in  concrete  construction.  This  one  show 
is  planned  to  eclipse  even  the  1910  show 
held  in  the  Coliseum  and  the  big  New 
York    shows    hold    in    Madison    Square 
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Garden.  This  is  possible  because  of  the 
fact  that  there  is  to  be  but  one  show  and 
the  management  will  be  able  to  devote 
its  entire  time  and  energj-  to  bringing 
out  a  big  attendance  of  contractors,  ce- 
ment products  manufacturers,  architects 
and  engineers. 

An  elaborate  scheme  of  decoration 
will  be  installed  which  will  bring  out 
the  decorative  possibilities  of  concrete 
to  a  more  marked  degree  than  in  pre- 
vious schemes  of  decoration. 

The  time  chosen— Feb.  12-21— is  most 
opportune  because  at  that  period  of  the 
year  dealers,  contractors,  engineers  and 
manufacturers  have  the  most  time  to 
consider  the  purchase  of  equipment  and 
are  ready  to  receive  estimates  on  their 
requirements. 

The  arrangement  of  spaces  has  been 
somewhat  changed.  The  space  units 
have  been  increased  in  size  and  space 
rates  have  been  made  considerably  low- 
er. This  was  planned  especially  to  af- 
ford manufacturers  of  large  machinery 
ample  room  in  which  to  make  their  dis- 
plays. The  arrangement  is  such  that  all 
parts  of  the  Coliseum  and  the  .\nnex 
will  be  easily  accessible.  The  omission 
of  partitions,  which  in  previous  shows 
cut  off  to  some  extent  the  view  of  dis- 
plays, and  the  opening  of  aisles,  espe- 
cially in  the  .\nnex.  will  give  every  vis- 
itor to  the  show  an  opportunity  to  in- 
spect all  of  the  exhibits.  A  new  space 
numbering  system  will  he  used  so  that 
the  visitors  can  -more  readily  find  ex- 
hibitors  for  whom  they  are  looking. 

The  show  will  be  two  days  longer 
than  heretofore  and  no  doubt  the  two 
additional  days  will  bring  out  a  consid- 
erable increase  in  attendance.  These  ad- 
ditional days  were  provided  so  that  out- 
of-town  visitors,  attending  the  numerous 
conventions,  which  will  be  held  in  Chi- 
cago while  the  show  is  on.  will  have 
ample  time  to  attend  both  the  conven- 
tions and  the  exhibition. 

Cement  shows  in  Chicago  have  been 
uniformly  successful,  both  from  the 
point  of  view  of  the  management  and 
of  the  individual  exhibitors.  In  the  pro- 
motion of  the  1914  show  the  manage- 
ment announces  that  it  has  been  guided 
solely  by  the  wishes  of  the  majority  of 
the  previous  exhibitors. 


American  Road  Builders  Meet  In 
Philadelphia   In    December 

The  American  Road  Ruilders'  Asso- 
ciation will  hold  its  tenth  annual  conven- 
tion in  Philadelphia.  Dec.  9  to  12,  meet- 
ings and  exhibits  to  be  in  the  First 
Regiment  Armory,  Broad  and  Callowhill 
Sts. 

The  annual  meeting  brings  together 
leading  men  in  the  United  States  identi- 
fied with  road  building  and  street  paving 
who  meet  for  the  purpose  of  discussing 
the  problems  in  which  they  arc  vitally 
concerned.  Plans  arc  now  being  laid 
by  the  officials  of  the  Association  to 
make  the  Philadelphia  meeting  the  larg- 
est and  most  important  gathering  of 
the  kind  ever  held  in  the  United  States. 

As  usual,  there  will  be  in  connection 
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an  exposition  of  road  and  paving  ma- 
chinery, material,  and  so  on,  under  the 
auspices  of  the  Association ;  this  is  a 
most  important  part  of  the  meeting  and 
is  invariably  participated  in  by  leading 
manufacturers  of  the  industry.  The 
main  floor  of  the  Armory  will  be  de- 
voted to  the  exhibition  feature,  this 
floor  being  strong  enough  to  hold  the 
largest  and  heaviest  machinery. 

The  American  Road  Builders'  Asso- 
ciation was  formed  in  1902.  Among  its 
members  are  leading  road  and  paving 
experts,  highway  officials,  engineers  and 
contractors  in  the  United  States. 
Samuel  Hill,  Seattle,  \Vn.,  is  president. 
He  is  also  life  president  of  the  Wash- 
ington State  Good  Roads  Association, 
and  is  identified  with  other  Good  Roads 
organizations.  The  other  general  officers 
of  the  Association  are  as  follows:  First 
vice-president,  Harold  Parker,  former 
chairman  Massachusetts  Highway  Com- 
mission ;  second  vice-president,  W.  A. 
McLean,  Provincial  engineer  of  high- 
ways of  Ontario,  Canada;  third  vice- 
president,  George  W.  Tillson,  consulting 
engineer.  Borough  of  Brooklyn;  secre- 
tary, E.  L.  Powers,  editor  Good  Roads; 
treasurer,  W.  W.  Crosby,  consulting  en- 
gineer. The  Directors  of  the  Associa- 
tion include  Gen.  T.  Coleman  duPont ; 
Nelson  P.  Lewis,  chief  engineer  of  the 
Board  of  Estimate  and  Apportionment, 
New  York  City ;  William  H.  Connell, 
chief  of  the  Bureau  of  Highways  and 
Street  Cleaning  of  Philadelphia;  R.  A. 
Mesker,  state  highway  engineer  of  New 
Jersey ;  A.  W.  Dean,  chief  engineer 
Massachusetts  Highway  Commission ; 
Austin  B.  Fletcher,  state  highway  en- 
gineer of  California,  and  A.  H.  Blanch- 
ard,  professor  of  highway  engineering, 
Columbia  University. 


Third    International    Road    Con- 
Being    Held    In   London 

Tiie  International  Road  Congress, 
which  is  being  held  in  London,  England, 
as  this  journal  goes  to  press,  will  bring 
together  leading  men  from  practically 
every  country  identified  with  highway 
construction  and  maintenance.  This  is 
the  third  Congress  of  the  kind  to  be 
held,  and  is  the  first  to  be  held  in  an 
English-speaking  country.  The  first 
Congress  was  held  in  Paris,  France,  and 
the  second  in  Brussels,  Belgium.  These 
Congresses  are  held  every  three  years. 

Papers  will  be  presented  from  accept- 
ed authorities  in  each  country.  No  less 
than  23  of  these  papers  covering  the 
various  phrases  of  road  building  con- 
struction, repair  and  maintenance,  will 
be  presented  by  American  authors. 

The  City  of  London  and  the  British 
Government  prepared  elaborate  enter- 
tainments for  the  delegates  to  the  Con- 
gress. Excursions  were  arranged  for 
the  week  previous  to  the  Congress,  dur- 
ing the  week  of  the  Congress,  and  the 
week  following.  Among  the  receptions 
were  to  be  one  at  the  Guildhall  at  the 
invitation  of  the  Lord  Mayor  and  Cor- 
poration of  the  City  of  London  on  the 
evening  of  June  23,  also  one  at  Albert 
Hall    bv    the    Institution    of    Civil    En- 


gineers on  the  evening  of  June  25,  and 
one  by  the  Royal  Automobile  Club  on 
the  evening  of  June  26.  At  Windsor 
Castle  the  members  of  the  Congress 
were  to  be  entertained  by  King  George 
June  26.  The  president,  council  and 
members  of  the  Surveyors'  Institution 
were  to  give  a  Garden  Party  at  the 
Royal  Botanical  Gardens  June  27. 

Among  the  members  of  the  American 
Road  Builders'  association  appointed  to 
go  as  delegates  are  the  following: 
Samuel  Hill,  president  and  official  dele- 
gate of  the  American  Road  Builders' 
Association ;  O.  E.  Weller,  chairman 
Maryland  State  Roads  Commission,  Bal- 
timore, Md. ;  Henry  G.  Shirley,  chief 
engineer  Maryland  State  Roads  Com- 
mission, Baltimore,  Md. ;  C.  A.  Kenyon, 
president  Indiana  Good  Roads  Associa- 
tion, Indianapolis,  Ind. ;  H.  S.  Carpenter, 
superintendent  of  highways,  Regina, 
Sask. ;  W.  A.  McLean,  provincial  en- 
gineer of  highways,  Toronto,  Ont. ; 
Nelson  P.  Lewis,  chief  engineer,  board 
of  estimate  and  apportionment.  New 
York  City ;  George  W.  Tillson,  consult- 
ing engineer,  Borough  of  Brooklyn,  N. 
Y. ;  W.  W.  Crosby,  consulting  engineer, 
Baltimore ;  Clifford  Richardson,  consult- 
ing engineer,  N.  Y.  C. ;  Henry  Welles 
Durham,  chief  engineer  of  highways. 
Borough  of  Manhattan,  N.  Y.  C. ;  Edwin 
H.  Thomes,  assistant  engineer.  Bureau 
of  Highways,  Borough  of  Queens,  N.  Y. 
C. ;  Daniel  B.  Goodsell,  assistant 
engineer,  Department  of  Public  Works, 
N.  Y.  C. ;  Arthur  H.  Blanchard,  pro- 
fessor highway  engineering,  Columbia 
University,  N.  Y.  C. ;  William  D. 
Sohier,  chairman,  Massachusetts  High- 
way Commission,  Boston,  Mass. ;  A.  N. 
Johnson,  state  highway  engineer,  Spring- 
field, 111.;  Joseph  Hyde  Pratt,  state 
geologist.  Chapel  Hill,  N.  C. ;  George 
W.  Cooley,  state  highway  engineer,  St. 
Paul,  Minn.;  A.  B.  Fletcher,  State 
Highway  Engineer  of  California,  Sacra- 
mento, and  E.  L.  Powers,  editor  Good 
Roads.  New  York. 


Mid-West  Show  and  Convention 
of  Nebraslca  Cement  Users 

The  board  of  directors  of  the  Neb- 
raska Cement  Users'  Association  met  in 
Omaha  June  9  and  set  the  time  of  the 
eighth  Mid-West  Cement  Show  as  Jan. 
30  to  Feb.  4,  1914,  This  will  give  a 
five-day  show. 

Dates  for  the  Ninth  .'\nnual  Conven- 
tion of  the  Nebraska  Cement  Users'  As- 
sociation were  set  for  Feb.  2,  3  and  4. 
President  Peter  Palmer  and  Secretary 
Frank  Whipperman  anticipate  a  much 
larger  .show  than  was  held  last  year. 

The  large  Omaha  auditorium  will  be 
re-platted,  and  the  booths  arranged  in 
a  more  novel  and  attractive  manner. 
Crop  conditions  over  the  entire  Middle 
West  are  excellent  and  everybody  is 
looking  for  a  big  year.  The  Associa- 
tion is  getting  into  the  game  a  little 
earlier  than  usual  in  order  that  greater 
publicity  may  be  given  among  the  ce- 
ment users  and  concrete  workers,  and 
is  going  after  memlicrships  within  a  ra- 
dius of  .''lOO  miles  from  Omaha. 
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NEW     BOOKS 


Engineering  Directory,  1913.  Twen- 
tieth annual  edition ;  1,540  pp.,  4"x 
654",  leather  bound.  Crawford  Pub- 
lishing Co..  Chicago  ;  price  $5.00. 
The  20th  annual  edition  of  the  Engi- 
neering Directory  is  an  improvement 
over  any  previous  edition. 

The  aim  of  the  publishers  of  the  En- 
gineering Directory  is  to  keep  up  with 
the  times  and  furnish  a  volume  which 
will  be  of  real  value  in  the  manufac- 
turer's selling  campaign,  and  as  a  refer- 
ence book  and  purchasing  guide  for  the 
dealer.  The  section  devoted  to  the  prod- 
ucts of  manufacturers  contains  approxi- 
mately 4,000  classifications.  The  igi."? 
edition  contains : 

1.  Jobbers  and  Dealers  in  Mill.  Steam. 
Mine,  Heating  and  Lighting  Supplies. 
Tools  and  Machinery  in  the  United 
States.  2.  Jobbers  of  Plumbing.  Steam 
and  Gas  Fitting  Supplies  in  the  United 
States.  3.  Dealers  in  Plumbing.  Steam 
and  Mill  Supplies  in  Canada.  4.  WTiole- 
sale  Dealers  in  Hardware  in  the  United 
.States  and  Canada.  5,  Manufacturers' 
.\gents.  representing  Manufacturers  of 
Mill,  Steam,  Mine,  Plumbing  and  Heat- 
ing Supplies.  6.  Alphabetical  List  of 
Manufacturers  of  Plumbing.  Heating, 
Lighting.  Mill,  Steam  and  Mine  Sup- 
plies in  the  United  States.  7.  Classified 
Directory  of  Manufacturers  of  Plumb- 
ing, Heating.  Lighting.  Steam  and  Mine 
Supplies  in  the  United  States.  S.  Pur- 
chasing Agents  of  the  Principal  Rail- 
ways in  the  Uniied  States.  Canada  and 
Mexico.  9.  Leading  Architects  in  the 
United  States.  10.  Gas  Companies  in 
the  United  States.  11.  Waterworks 
Companies  in  the  United  States.  12.  Ce- 
ment Mills  in  the  United  States.  13. 
Trade  Associations  and  their  Officers. 
Declaration  of  Principles  and  list  of 
members  of  the  American  Supply  &  Ma- 
chinery Manufacturers'  Association.  14. 
Cross-index  to  manufactured  articles 
classified  in  the  Directory. 


The  Production  of  Excessive  Hydro- 
gen Sulphide  in  Sewage  Disposal 
Plants  and  Consequent  Disintegration 
of  the  Concre'e.  By  William  M.  Barr 
and  R.  E.  Buchanan.  Ames.  la.  This  is 
Bull.  Xo.  20  of  the  Engrg.  Exp.  Sta.  of 
the  Iowa  State  College  of  Agriculture 
and  Mechanic  Arts.  8f4"x5j4",  paper 
bound,  16  pp.,  illus. 

When  sewage  decomposes  more  or  less 
hydrogen  sulphide  gas  is  produced  and 
all  experience  indicates  that  hydrogen 
sulphide  has  more  or  less  effect  upon 
concrete  surfaces.  This  bulletin  reviews 
carefully  the  existing  data  on  this  sub- 

July.    igrs 


ject  and  describes  experiments  carried 
on  investigating  the  essential  feature  of 
the  problem. 

The  sulphide  is  usually  produced  in 
two  ways:  (1)  By  the  bacterial  de- 
composition of  sulphur  containing  pro- 
teins and  related  compounds  and  (2) 
the  reduction  of  sulphates  which  are 
contained  in  unusual  amounts  in  the 
water  supply  used.  Of  the  two  the 
second  seems  to  be  the  more  important. 

The  hydrogen  sulphide  which  escapes 
as  gas  from  the  sewage,  is  to  some  ex- 
tent dissolved  in  the  moisture  on  the 
underside  of  the  concrete  roof  and 
walls.  Here  it  is  oxidized  to  sulphuric 
acid  partly  by  atmospheric  oxidatiion 
and  partly  by  bacterial  action.  The  sul- 
phuric acid  acts  upon  the  calcium  com- 
pounds in  the  concrete,  forming  calcium 
sulphate  and  breaking  down  thq  con- 
crete. An  excess  of  free  sulphur  is 
often  deposited  which  the  oxidizing 
agencies  have  not  converted  into  sul- 
phate. The  exact  species  of  the  organ- 
isms responsible  for  the  conversion  of 
hydrogen  sulphide  into  sulphuric  acid 
have  not  been  determined.  That  bac- 
teria in  mixed  cultures  may  bring  about 
this  change  has  been  demonstrated, 
however. 


Tables     of     Equivalents     of     Metric 
Weights  and  Measures.     Bureau  of 
Standards,  Washington,  D.  C.    llj^"x 
9",  paper  bound,  4G  pp.,  illust. 
This   is  an   exceedingly   valuable  and 
well-prepared  table  of  metric  equivalents 
and    will   be    found    invaluable    to   any- 
body in  need  of  such  a  conversion  table. 
The   book   is   introduced   by   a   general 
summary  presenting  the  fundamental 
equivalents  and  this  is  followed  by  com- 
plete tables  covering  length,   area,  vol- 
ume capacities  and  masses.     A  chapter 
is  included  covering  the  legal  status  of 
the  metric  system  in  the  United  States. 
This  larger  book  is  accompanied  by  a 
smaller  16-pagc  bulletin  which  describes 
the  essential  feature  of  the  metric  sys- 
tem and  explains  on  what  the  system  is 
based.     This   bulletin   was   prepared   as 
an  answer  to  some  of  the  more  simple 
questions   addressed   to   the   Bureau   of 
Standards  in  regard  to  the  metric  sys- 
tem. 


The    Swiss    Chalet    Book.       William 

S.   B.  Dana.     T/.   x   10.      Price  $2.50. 

150  pp.,  illust.,  cloth  bound.    The  Wm. 

T.  Comstock  Co.,  23  Warren  St.,  N. 

Y.  C. 

This  is  a  new  book  for  the  architect 
on  an  interesting  subject  which  it  covers 
in  great  detail. 


The  Concrete  House  and  Its  Con- 
struction. Maurice  M.  Sloan.  OJ/j 
X  6,  224  pp.,  cloth  bound,  illust.  Price 
$1.00.  The  Association  of  American 
Portland  Cement  Xfanufacturcrs, 
Philadelphia,  Pa. 

This  is  a  book  of  popular  appeal  with 
practical  value.  It  goes  into  all  the 
uses  of  concrete  in  the  construction  of 


dwellings.  It  presents  detailed  descrip- 
tions of  the  methods  of  construction  and 
takes  up  the  processes  which  are  in- 
volved in  architectural  treatment.  It  is 
a  book  for  the  architect,  yet  has  its  mat- 
ter so  arranged  and  presented  as  to  be 
full  of  suggestion  for  the  layman  who 
may  be  considering  the  use  of  concrete 
for  his  home. 


Ada  county.  Idaho,  in  1912,  under  di- 
rection of  Arthur  E.  Fox,  consulting  en- 
gineer, Boise,  laid  three  miles  of  2- 
course  concrete  road  extending  from  the 
city  limits  of  Boise  northwesterly  along 
the  line  of  the  Boise  Interurban  rail- 
way. .A.fter  preparing  a  sub-grade  in 
the  prescribed  manner  the  first  course 
was  laid,  consisting  of  a  5-in.  layer  of 
concrete,  mixed  in  the  ratio  of  1  part 
cement,  3'X  parts  sand  and  7  parts  grav- 
el. The  second  course  laid  immediately 
after  the  first,  consisted  of  a  l'/<-in. 
layer  of  concrete,  made  up  of  1  part  ce- 
ment, VA  parts  sand  and  3  parts  of 
crushed  rock,  the  rock  having  a  maxi- 
mum of  ^-in.  diameter.  The  second 
course,  constituting  the  wearing  surface. 
was  carefully  floated  to  make  it  uni- 
formly smooth.  Finally,  before  the  sur- 
face became  dry  it  was  covered  by  a 
'/2-in.  layer  of  sand  and  kept  moist  for 
a  few  days.  This  road  is  20'  and  24'  in 
width.  In  addition  to  this,  a  1,800-ft. 
concrete  flume  was  built  to  Boise  river 
to  care  for  a  troublesome  deposit  of  sand 
which  in  times  of  freshets  would  bank 
up  against  the  road.  The  flume  cuts 
the  road  at  right  angles,  passing  under 
it  through  a  concrete  culvert.  The  side 
drainage  consists  of  a  4-ft.  canal  on 
one  side  and  a  small  channel  on  the 
opposite  side,  which  at  quarter-mile  in- 
tervals drains  through  a  culvert  to  the 
main  canal. 


The  Mac.\rthur  Concrete  Pile  and 
Foundation  Co..  N.  Y.  C.,  has  been 
awarded  the  contract  for  placing  the 
foundation  of  the  new  12-story  arcade 
building  to  be  erected  at  New  and  Bea- 
ver Sts.,  N.  Y.  C.  This  foundation 
will  be  composed  of  about  150  steel-con- 
crete piles.  The  method  of  placing  the 
piles  is  as  follows :  A  12-in.  steel  pipe 
is  driven  to  rock,  the  soil  inside  of  the 
pipe  blown  out  by  compressed  air,  and 
the  cavity  filled  with  concrete  and  rein- 
forced with  2-in.  steel  rods.  Rouse  & 
Goklstone  arc  the  architects,  and  Robert 
E.  Moss,  cons.  engr.  for  this  building. 


In  building  an  oil  pipe  line  from  the 
Midway  oil  fields  in  California  to  tide- 
water at  San  Pedro,  700,000  ton-miles 
were  covered  in  a  hauling  contract  per- 
formed by  a  fleet  of  18  White  motor 
trucks.  These  supplanted  500  mules, 
crossed  40  miles  of  desert  sand  with 
practically  every  load,  climbed  altitudes 
as  high  as  8,500'  and  ran  9  miles  of  each 
trip  on  river  bottom.  These  difficulties 
were  overcome  by  the  motor  fleet  of 
the  Auto  Delivery  Co.,  San  Francisco 
and  Los  .\ngcles.  when  that  company 
accepted  a  contract  to  haul  35,000  tons 
of   material   through  the   wilderness. 
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Siphon   Spillways   to  Control 
Water  Surface  of  Reservoirs 

BY  WM.  RUSSELL  DAVIS* 

The  siphon  principle  is  a  verj'  old  one 
and  has  been  put  to  practical  use  in 
many  ways.  Its  use  for  the  automatic 
regulation  of  the  water  surface  of  canals 
and  reservoirs  is,  however,  quite  new. 
A  few  siphons  have  been  built  in  Europe 
but  the  only  ones  which  have  been  built 
in  this  country  are  those  constructed 
according  to  designs  by  George  F.  Stick- 
ney,  Albany,  N.  Y.,  who  controls  a  pat- 
ent on  that  form  of  automatic  siphon 
which   is   described   in   this  article. 

The  first  installation  was  completed 
at  Whitehall,  X.  V.,  as  a  part  of  the 
X.  Y.  State  barge  canal  system  in  1910. 
Fig.  1  shows  an  upstream  view  of  the 
Whitehall  installation  under  construc- 
tion and  almost  immediately  before  the 
cofferdams  were  removed.  This  instal- 
lation has.  been  in  actual  service  for 
over  2;^  years  and  has  given  excellent 
satisfaction.  A  battery  of  four  siphons 
was  subsequently  built  at  Smith's  Basin. 
X.  Y.,  a  single  siphon  at  Fort  Edward, 
X.  Y.,  and  eight  installations  of  single 
siphons  on  the  Glens  Falls  feeder  which 
forms  a  part  of  the  X.  Y.  state  canal 
system.  Other  siphons  are  now  imder 
construction. 

Figs.  2  to  6  inclusive  show  the  details 
of  the  battery  of  six  siphons  at  White- 
hall, X.  Y.  The  throat  of  each  is  6" 
high  and  8.6'  long.  The  head  varies 
with  the  height  of  the  lower  pool  and 
averages  about  lo'/i  ft.  The  upper  pool 
has  a  very  large  area  and  rises  com- 
paratively slowly.  A  rise  of  about  3  ins. 
above  the  lower  edge  of  throat  is  suffi- 
cient to  start  siphonic  action  which  is 
broken  when  the  water  falls  to  the  low 
level. 

Recent  tests  on  one  of  the  siphons 
on  the  Glens  Falls  feeder  showed  by 
repeated  trials  that  it  will  invariably 
start  and  stop  automatically  as  designed 
and  is  entirely  satisfactory.  The  parti- 
cular si|)hon  tested  will  respond  to  a 
variation  of  water  surface  of  only  I'/'j" 
while  the  height  of  the  throat  of  tlic 
siphon  is  1'. 

-Ml  of  the  Stickney  siphons  heretofore 
built  and  in  course  of  construction  are 
built  into  the  body  of  a  concrete  dam 
by  the  use  of  suital)le  forms. 

Siphonic  Action  Automatic 

Fig.    7    shows   the   cross-section   of   a 

•Cons.   Engr.    .\!l)any.  X.  Y. 


typical  concrete  siphon  designed  similar- 
ly to  those  built  at  Whitehall.  The 
action  is  entirely  automatic.  Unless  it 
is  desired  to  pass  a  small  amount  of 
water  through  the  siphon  at  all  times, 
the  lower  edge  of  the  crown,  or  throat, 
is  placed  at  the  low-water  stage.  When 
the  water  is  at  the  low  stage  none  of 
it  will  flow  through  the  siphon.  At  this 
stage  air  is  freely  admitted  to  the  crown 
of  the  siphon  through  the  air-vents. 
As  the  water  above  the  dam  rises  it 
spills  over  the  lower  edge  of  the  throat 
in  small  volume  and  soon  closes  the 
air-vents.  By  the  time  the  water  reaches 
the  top  of  the  throat  true  siphonic  ac- 
tion will  take  place,  although  under  cer- 
tain conditions  the  siphon  will  start 
before  the  water  has  risen  to  the  high 
stage  or  top  of  throat.  If  now  the 
capacity  of  the  siphons  is  greater  than 
the  excess  flow  which  is  to  be  wasted, 
the  water  surface  will  gradually  fall 
until  the  air-vents  are  imcovered  suffi- 
ciently to  break  the  siphonic  action.  This 
occurs  when  the  low-water  stage  is  ap- 
proximately reached. 

The  siphon  may  discharge  under  the 
tail  water  as  shown   by  Fig.  7  or  mav. 


where  conditions  require,  discharge 
above  the  tail  water.  The  action  in  the 
two  cases  is  different  in  some  respects 
but  agrees  in  this  that  it  is  equally  auto- 
matic, reliable  and  efficient.  When  the 
outlet  is  submerged,  the  volume  of 
water  discharged  depends  upon  the  dif- 
ference in  elevation  between  the  surface 
of  the  pool  above  the  dam  and  the  sur- 
face below.  When  the  outlet  is  not 
submerged  it  depends  upon  the  distance 
from  surface  of  upper  pool  to  center  of 
outlet. 

As  an  example  of  the  efficiency  of  a 
siphon  compared  with  an  overflow  waste 
weir  designed  for  the  same  conditions 
the  Smith's  Basin  spillway  is  cited.  The 
necessarily  fixed  at  1'.  An  overflow- 
spillway  would  have  been  200'  long  be- 
tween abutments  and  the  discharge 
would  have  been  3'/,  cu.  ft.  per  sec.  per 
lin.  ft.  of  crest.  The  cost  would  have 
been  approximately  $15,000.  The  siphon 
spillway  built  \vill  dispose  of  the  same 
amount  of  water  with  a  fluctuation  of 
less  than  1  ft.  Its  length  between  abut- 
ments is  only  57'  of  which  20'  is  used 
for  a  drift-gap.  The  cost  was  approxi- 
matelv  one-half  of  that  for  an  overflow 
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Fig,  3 — Elevation  of  the  Upstream  Face  at  the  Whitehall  Siphon   Spillway 
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spillway,  thus  showing  a   saving  of  ap- 
proximately $7,500. 

Each  special  siphon  problem  must  be 
given  careful  consideration  on  its  own 
merits  as  the  design  of  any  siphon  must 
be  made  to  conform  precisely  to  the 
requirements  of  each  individual  case. 

Higli  Velocity  Sipliona 

The  action  of  the  high  velocity  siphon 
is  not  well  understood  by  most  Ameri- 
can engineers.  Xo  mention  of  it  is 
made  in  text-books  on  hydraulics.  What- 
ever is  said  on  this  subject  of  siphons 
in  the  text-books  relates  to  low  velocity 
pipe  lines  where  siphons  are  generally 
objectionable  on  account  of  the  accumu- 
lation of  air  at  the  top  in  sufficient 
quantities  to  destroy  the  efficiency  of 
the  line.  No  such  trouble  is  ever  ex- 
perienced with  the  automatic  siphon  for 
the  reason  that  as  soon  as  the  water 
reaches  the  point  where  siphonic  action 
begins  the  velocity  of  flow  is  so  great 
as   to   carry   all    air   out   of   the   siphon. 
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Careful  experiincnts  have  shown  that 
any  such  siphon  will  successfully  carry 
away  a  very  large  amount  of  air  at 
atmospheric  pressure  purposily  admitted 


to  the  throat  through  air  pipes  provided 
for  the  purpose  of  demonstrating  the 
powerful  suction  which  exists  in  the 
lliroat  of  a  high  velocity  siphon. 
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New     Equipment,     Methods    and     Materials 


In  this  department  the  Editors  endeav- 
or to  keep  our  subscribers  informed  upon 
new  tools,  methods,  machines  and  mate- 
rials used  in  this  industry.  It  is  in  no 
sense  a  department  for  the  benefit  of 
advertisers.  To  secure  attention  the  thing 
described  must  be  new  to  our  readers. 
No  matter  will  be  printed  simply  because 
an  advertiser  desires  it.  Likewise,  no 
matter  will  be  excluded  simply  because 
the  article  described  is  not  advertised  in 
this  paper.  We  aim  to  keep  our  readers 
informed — suggestions  lor  the  improve- 
ment of   this  department  are  solicited. 


Atlas   Concrete    Pipe   Machine 

There  is  a  tendency  toward  a  heavier, 
more  powerful  type  of  machinery  in 
concrete  products  manufacture  and  one 
of  the  new  machinery  productions 
which  bears  out  this  tendency  is  the 
Atlas  pipe  machine,  made  by  the  Atlas 
Concrete  Pipe  Machinery  Co.,  Salt  Lake 
City.  In  connection  with  this  machine 
the    slogan    of    the    manufacturers    is 


significant:  "Costs  more  to  liuikl,  costs 
less  to  run  and  does  more  while  it  runs." 
There  are  13  special  points  to  which 
the  manufacturer  directs  attention,  and 
these  are  given  here  practically  as  stated 
by  the  company :  '  . 

The  machine  weighs  30  tons.  It  has 
four  rotating  flexible  steel  tampers  which 
strike  very  powerful  blows  and  produce 
uniform  density  from  the  bell  to  the 
spigot  end.  It  is  possible  to  make  pipes 
of  extremely  wet  mixture  so  that  the 
troweled  interior  has  an  impermeable 
coating  that  is  smooth  and  true.  The 
"web"  on  the  exterior  wall  of  the  pipe 
is  a  guarantee  of  impermeability.  The 
core  which  does  the  troweling  on  the 
inside  rotates  independently  of  the 
tampers  and  table  and  can  be  operated 
indefinitely.  The  core  is  drawn  down- 
ward in  the  same  direction  as  the  tamp- 
er  blow,   thus   tending  to   increase   the 


density.  Two  levers  above  the  head  and 
two  at  the  feet  of  the  operator  provide 
for  the  easy  manipulation  of  the  entire 
machine.  Tables  are  shifted  by  press- 
ing a  lever  with  the  foot.  Tables  auto- 
matically reduce  their  speed  so  that  the 
pipe  is  not  jarred  when  table  stops.  No 
iron  rings  or  pallets  are  required.  By 
making  pipe  bell  down,  the  bell-end  is 
made  as  dense  as  the  cylinder  of  the 
pipe.  By  placing  bell  ring  in  table,  in- 
stead of  operating  it  by  hand  the  out- 
put is  increased,  the  quality  of  the  pipe 
at  the  bell  is  perfect  and  labor  is  re- 
duced. 
Coustrnction  of  Machine 

A  side  elevation  of  the  machine, 
mi.xer.  conveyor  and  so  on,  is  shown  in 
Fig.  1.  This  is  a  double  unit,  making 
two  pipe  of  the  same  size  or  different 
sizes  at  the  same  time.  The  machine 
erected  is  shown  in  Fig.  2  from  a  photo- 
graph. 


Fio    1 — Side  Elevation  of  Double  Unit  Concrete  Pipe  Machine 
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Fig.  2 — Atlas  Mach 

The  frame  is  composed  of  structural 
steel  channels  and  angles,  rigidly  braced 
by  gusset  plates  and  riveted  together  by 
compressed  air.  The  frame  is  in  two 
sections,  both  identically  the  same  but 
so  arranged  that  when  placed  end  to  end, 
they  may  be  bolted  together  to  form  one 
solid  double  frame.  The  machinery  it- 
self is  secured  to  the  frame  by  machine 
bolts,  driven  through  reamed  holes, 
thereby  allowing  no  lateral  motion.  All 
parts  of  the  machine  are  made  extra 
heavy  with  extra  long  bearings  of  high 
grade  babbitt.  The  shafts  are  all  turned 
and  are  of  the  best  steel  and  all  parts  are 
made  to  a  press  fit  and  are  also  keyed. 
All  gears  are  machine  cut  and  of  steel, 
except  some  of  the  largest,  which  are 
machine-cut  of  cast  iron.  Clutches  used 
are  of  steel  with  long  bearings  for  the 
moving  parts  and  brass  bushed.  Whcrc- 
ever  a  collar  is  used,  the  set  .screw  is  dis- 
placed by  a  steel  pin  through  the  collar 
and  shaft  and  riveted  at  either  end. 
Some  sprocket  chain  is  used  but  in  order 
to  have  no  trouble  from  this  source,  an 
auto-truck  chain  of  the  Whitney  type  is 
used  and  run  on  steel  sprockets.  The 
frictions  are  of  bronze  and  carry  cold 
rolled  steel  tampers,  to  which  are  riveted 
steel  blades,  to  which  the  feet  arc 
attached.  These  blades  are  used  to 
allow  the  feet  to  spring  out  from  the 
bell  ring  and  tamp  the  bell  of  the  pipe. 
These  blades  are  made  by  the  Simonds 
Saw  Co.,  and  are  of  the  very  best  grade 
of  saw  steel.  The  cores  are  made  of  a 
composition  of  very  hard  gray  iron, 
turned  and  polished.  The  jackets  are 
made  of  the  best  gray  iron,  machined  in- 
side at  top  and  bottom,  with  a  steel  plate 
center  rolled  to  the  proper  diameter  and 
riveted  to  the  top  and  bottom  castincs. 
They  are  reinforced  along  the  joint  with 
angles,  and  are  held  together  by  means 
of  an  eccentric  clamp  of  special  dcsicn 
which  may  be  applied  and  removed  in- 
stantly. The  carts  which  arc  used  for 
carrying  the  jackets  have  wood  wheels, 
steel  axle,  angle  frame  and  pipe  handle. 
They  are  very  simple  and  durable.  A 
cart  is  shown  in  the  right  foreground. 
Fig.  2.  The  mixer  is  of  the  pug-mill  type, 
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Init  has  a  paddle  or  blade  of  a  shape 
peculiar  to  the  needs  of  the  machine. 
The  conveyors  are  of  the  belt  and  bucket 
type.  The  feed  hoppers  are  small  type 
pug-mills.  The  paddles  carry  the  ma- 
terial to  one  end  where  a  star-shaped 
steel  casting,  called  a  digger,  having  six 
spokes,  loosens  the  material  and  kicks  it 
through  the  opening  into  the  funnel  of 
the  feed  pipe.  The  feed  hoppers  have 
thick  cast  iron  heads  with  steel  shell 
and  are  bolted  together.  The  tables  are 
heavy  cast  iron,  machined  on  the  face 
and  have  roller  bearing  wheels  which 
run  upon  a  V-shaped  track.  They  are 
moved  backward  and  forward  by  means 
of  a  worm  and  gear  mounted  below  to 
which  is  attached  a  crank  pin  connected 
to  a  vertical  bar,  pivoted  at  its  lower  end. 
By  the  turning,  of  this  worm  gear  half 
its  circumference,  the  vertical  bar  is 
moved  backwards  and  forwards  and 
each  motion  moves  the  table  to  the 
extremity  of  its  travel  one  way  or  the 
other.  The  worm  and  gear  are  heavy 
.gray  iron  castings.  An  automatic  and 
dirt-proof  oiling  device  is  employed  by 
which  a  constant  supply  is  conveyed 
through  tubes,  displacing  entirely  the 
open  oil  or  grease  cup. 

Operation  of  Machine 

V>y  means  of  a  lever  convenient  to  the 
hand  of  the  operator,  the  clutch  upf)n 
the  eccentric  shaft  is  engaged,  thereliy 
causing  the  tube  situated  above  the  mold 
to  reciprocate  or  assume  an  up-and-down 
motion  or  stroke.  At  the  same  time  the 
friction  lever,  being  in  its  outward  posi- 
tion, places  the  friction  wheels  against 
the  disc  and  the  tube  is  caused  to  re- 
volve around  the  wall  of  the  pipe.  With 
the  aid  of  a  lever,  the  clutch  mounted 
upon  the  feed  hopper  is  engaged,  there- 
by causing  it  to  deliver  the  mixed  con- 
crete into  the  funnel,  passing  through 
the  tube  and  spout  at  the  lower  end, 
into  the  mold.  This  feed  tube  revolves 
with  the  tampers  but  docs  not  assume 
the  up  and  down  motion  of  the  tampers. 
The  spout  at  the  lower  end  of  the  tube 
revolves  with  the  tube  thereby  delivering 
into  the  jacket  a  steady  stream  of  con- 


crete. Upon  this  material  the  tampers 
strike  with  heavy,  rapid  blows  so  that 
the  entire  space  betwen  the  core  and  the 
jacket  is  covered  by  the  four  tampers 
as  they  travel  around  the  forming  pipe — 
two  being  close  to  the  core  and  two  next 
to  the  jacket. 

After  an  accurately  measured  batch  of 
sand,  gravel  and  ceinent  has  been  placed 
in  the  mixer  and  the  required  amount 
of  water  added,  the  mass  is  thoroughly 
mixed  in  a  specially  designed  open  top 
paddle  mixer.  With  the  aid  of  a  lever 
the  entire  charge  is  dropped  into  the 
boot  of  the  conveyor  from  which  it  is 
delivered  to  a  platform  on  the  top  of 
the  machine.  In  order  to  secure  perfect 
regulation  of  the  feed,  the  material  is 
shoveled  from  this  platform  into  the 
feed  hoppers. 

The  beveled  bell  ring  causes  the  flexi- 
ble steel  tampers  to  slide  off  and  de- 
liver their  blows  into  the  deepest  part 
of  the  bell,  which,  with  additional  moist- 
ure and  more  powerful  tamping,  is 
made  extremely  dense.  This  tamping 
process  goes  on  until  the  pipe  is  com- 
pleted and  produces  a  uniform  density, 
beginning  with  the  bell  and  extending 
to  the  spigot  end  of  the  pipe.  As  the 
material  is  rammed  into  the  mold,  the 
tampers  are  forced  upward  through 
their  frictions  until  they  have  reached 
the  top,  when  the  pipe  is  completed ; 
then  the  surplus  material  is  struck  off 
and  the  spigot  end  of  the  pipe  troweled 
smoothly. 

The  core  comes  up  from  beneath  the 
table,  revolving  as  it  rises.  When  in 
position  the  feed  is  started  and  the  core 
continues  to  revolve  during  the  forma- 
tion of  the  pipe.  The  revolving  core 
trowels  the  interior  surface  of  the  pipe 
so  perfectly  that  the  fine  particles  of 
sand  and  cement  are  brought  to  the  in- 
terior face  of  the  pipe,  thereby  forming 
an  impermeable  surface.  This  trowel- 
ing continues  until  the  top  has  been 
reached,  or  as  much  longer  as  may  be 
required.  The  unlimited  revolving  of 
the  core  gives  the  interior  of  the  pipe 
a  uniform  troweling  throughout.  When 
the  spigot  end  of  the  pipe  is  finished, 
the  revolving  core  is  lowered,  by  a 
downward  pressure  of  the  foot  upon 
the  lever  provided  for  that  purpose, 
and  automatically  stops  below  the  table. 

By  means  of  another  foot  lever,  the 
tables  may  be  shifted,  carrying  the  fin- 
ished pipe  out  from  under  the  machine 
and  placing  an  empty  jacket  in  position 
to  receive  the  core.  At  this  point  the 
rotating  of  the  core  is  reversed  and  by 
the  pressure  of  the  foot  upon  the  lever, 
the  core  is  brought  up  through  the  table 
into  position  in  the  empty  mold,  auto- 
matically stopping  at  the  top,  whereup- 
on the  tampers  arc  dropped  by  releasing 
the  frictions  and  the  operation  resimied 
for  the  manufacture  of  another  pipe. 

When  the  table  shifts,  the  newly  made 
pipe  is  in  position  to  be  picked  up  on  the 
forks  of  a  cart,  which  enables  the  jacket 
containing  the  green  pipe  to  turn  bell 
up  on  its  lugs  without  the  slightest  dis- 
turbance occurring  in  the  mass  of  the 
pipe.     The  cart   then   conveys   the   pipe 
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to  the  steam  curing  room  where  it  is 
set  on  the  floor  spigot-end  down  and  the 
jacket  removed.  No  rings  or  pallets  are 
necessary  to  support  the  pipe  as  its  den- 
sity holds  it  in  perfect  rigidity.  A  metal 
band  preserves  the  perfect  shape  of  the 
bell  during  the  removal  of  the  jacket. 
This  band  is  allowed  to  remain  on  for 
a  short  time  until  the  pipe  is  sufficiently 
set  for  its  removal. 
Capacity 

The  manufacturers  guarantee  a  capac- 
ity for  each  single  unit  machine  operated 
by  men  of  avera.ge  skill  and  ability,  as 
follows : 

4-in.    pipe    750'     per    9    hrs. 


650' 


15-in.  "  500'      "       "      " 

18-in.  "  450'      

21-in.  "  400'      "      "      " 

24in.  "  360 ' 

30-in.  "  200'      "      ■' 

The  4-in.  and  the  0-in.  pipe  are  in 
24-in.  lengths  and  the  larger  sizes  in 
."iO-in.  lengths.  .\ny  two  of  these  quan- 
tities are  guaranteed  witli  a  double  unit. 
Testa 

Tests  made  of  Atlas  pipe.  Iiy  the  Kan- 
sas City  Testing  Laboratory,  are  sum- 
marized as  follows:  l.j-in.  internal 
diameter  pipes,  24-in.  long  with  2-in.  bell 
giving  total  length  of  26  inches,  l',.." 
thick,  2S  days  and  made  of  lola  cement 
1  part  and  Kaw  River  sand  3  parts, 
showed  an  average  crushing  strength  of 
2.0131^  lbs.,  or  1,748^  lbs.  per  lin.  ft. 
The  strength  required  by  city  specifica- 
tions is  1,300  lbs.  per  lin.   ft. 

Hydrostatic  tests  were  made  as  fol- 
lows : 

Pipe\o.  1     PipeXo.  2 

Internal    diameter    12"  S" 

Thickness   of   pipe l}i"  1/^" 

Age    of   pipe 33  davs  96  days 

Mixture   (Composition) — 1   part   lola  cement   to 

2^  Kaw  River  sand. 


Hoisting  Equipment  on  Mixers 

In  order  to  meet  the  added  demands 
of  the  different  contractors  the  Hall- 
Holmes  Mfg.  Co..  Jackson,  Mich.,  has 
recently  added  to  its  "Baby  Grand"  mix- 
er a  single  drum  hoist.  This  was  done 
in  order  to  give  the  silo  or  chimney 
stack  builder  efficient  equipment  for 
his  work. 

The  hoist  is  direct  connected  to  the 
frame  of  the  mixer  and  is  strong  and 
risid.     Power  is  derived  from  the  main 


Results 

Pipe  Xn.  1  Pipe  No. 

(12-in.)  (S-in.) 

10  pounds  pressure,  percolation — None — None  (pressure  held 

20  pounds  pressure,  percolation — None — None  (pressure  held 

30  pounds  pressure,  percolation — None — None  (pressure  held 

40  pounds  pressure,  percolation — None — None  (pressure  held 


fiO  pounds  pressure,  percolatiL__         ... 
T.j  pounds  pressure,  percolation--  Fracti: 


Fractii 


Required  by  City  Specifications:  No  perco- 
lation up  to  10  lbs.  per  sq.  in.  pressure — and 
no  fracture  up  to  33  lbs.  pressure  per  sq.  in. — 
internal  pressure. 

Drop  weight  tests  were  as  follows : 

Pipe,  supported  on  a  dry  sand  bed  2"  deep, 
shall  withstand  without  cracking  the  impact 
from  two  blows  of  a  cast-iron  ball  weighing  10 
lbs.,  falling  18".  (City  Specification  for  Con- 
crete Sewer  Pipe.) 

Pipes  Tested:  No.  1     No.  2 

Diameter  internally   18"         12" 

Age  of  pipe 4  mos.     33  das. 

Mixture 1  cement:  2V^  sand 

Results 

Pipe  No.  1     Pipe  No.  2 

(18")  (12") 

4  mos*.  old       33  das.  old 
10  pound  weight  dropped 

IS  inches,  2  blows.... No  effect  No  effect 
in  pound  weight  dropped 

24  inches,  2  blows No  effect         No  effect 

10  pound  wci"ht  dropped 

3G  inches,  2  blows.... No  effect         Broke 
10  pound  weight  dropped 

48  inches,  1  blow Broke 

Required  by  City  Specifications:  Shall  with, 
stand  cracking  from  two  blows  from  10-lb. 
ball  from  impact  dropping  height  of  18". 
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counter-sliaft  of  the  machine  by  means 
of  a  sprocket  and  steel  pintle  chain. 
The  hoist  is  so  attached  to  the  mixer 
that  it  can  be  run  while  the  machine  is 
in  operation  or  while  the  mixing  and 
feeding  arrangements  proper  arc  stand- 
ing still.  This  enables  the  contractor  to 
use  his  hoist  either  in  connection  with 
or  independent  of  tlie  mixer.  Tlie  hoist 
is  equipped  with  a  drum  of  sufficient 
size  to  carry  at  least  200'  of  -Vg-in.  wire 
cable.  This  drum  is  also  operated  by 
friction  clutch  and  brake-liand  so  that 
the  hoist  can  be  .started  and  stopped  by 
means  of  the  friction  clutch  without 
any  sudden  jar  to  the  machine.  The 
hoist  can  be  thrown  out  at  any  point  and 
the  friction  applied  so  that  the  load  can 
be  stopped  and  held  at  any  point  de- 
sired. This  enables  the  silo  contractor 
to  draw  up  a  wheelliarrow  full  of  con- 
crete, hold  it  at  any  desired  point  and 
dump    it.      The    wheelbarrow    will    then 


return  to  the  ground  by  force  of  gravity 
as  soon  as  the  friction  is  released. 

The  hoist  will  elevate  at  the  rate  of 
100  ft.  per  min.  about  400  lbs.  or  an 
ordinary  wheelbarrow  full  of  concrete. 
The  larger  machines  also  are  equipped 
with  this  hoist  as  well  as  the  mortar 
mixer.  Many  contractors  desire  this  ar- 
rangement in  connection  with  mortar 
mixers  for  elevating  mortar  and  brick. 
In  equipping  the  concrete  and  mortar 
inixers  with  this  hoist  the  contractor  is 
given  two  complete  equipments  in  one 
at  a  very  small  additional  cost,  in  fact, 
for  less  than  they  could  purchase  even 
a  hand  hoist  for  this  work. 


The  Laclede  Steel  Co.,  St.  Louis, 
manufacturer  of  rail  carbon  steel  bars 
for  reinforcing  work,  angles  and  agri- 
cultural .shapes,  announces  the  appoint- 
ment of  Theodore  Geissmann  &  Co.,  Inc.. 
72  W.  Adams  St.,  Chicago,  as  authorized 
District  Sales  Agent  in  the  Central 
West. 


Wilbur  J.  Watson  and  Co.,  cons. 
engrs.,  Cleveland,  have  moved  from 
1328  Citizens  Bldg.  to  ll.'iO  Leader  Bldg., 
Superior  .\ve.  and  E.  Oth  St.,  Cleve- 
land. The  new  quarters  afford  larger 
space  and  a  lietter  arrangement. 


The  Canadian  agency  for  the  (3ren- 
stein-Arthur  Koppel  Co.,  Koppel,  Pa., 
has  been  given  to  the  Canadian  Fair- 
banks-Morse Co.,  having  offices  in 
Montreal,  St.  John,  Toronto,  Winnipeg, 
Saskatoon,  Calgary,  Ottawa,  Vancouver 
and  Victoria. 
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Torsion  Machim 
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Torsion  Machine  Arranged  for 


Bend  Tests. — After  one  end  of  the 
3- ft.  bar  had  been  pulled,  the  other  end, 
which  was  unaffected  by  the  tension 
test,  was  bent  cold ;  that  is,  at  the  tem- 
perature of  the  laboratory  (70°  F.) 
The  machine  used  was  the  twisting 
head  of  a  Riehle  200,000-in.-lb.  torsion 
machine  which  supplied  a  steady  twist- 
ing moment  The  diameter  of  pin  used 
was  that  specified  in  the  proposed  Stan- 
dard Specifications  for  Rail-Steel  Con- 
crete Reinforcement  Bars  presented 
for  adoption  at  this  annual  meeting  of 
the  Society,  as  follows :  For  high-grade 
plain  bars,  3  times  the  thickness ;  for 
deformed    bars,    4   times   the   thickness. 

For  the  purpose  of  this  investigation 
twisted  bars  were  tested  as  manufac- 
tured. 

The  method  of  making  the  bend  test 
is  illustrated  in  Fig.  1.  Provision  was 
made  for  the  creeping  of  the  end  of 
the  bar.  The  final  bend  procured  was 
the  full  angle  recorded.  It  was,  of 
course,  necessary  to  bend  the  bar  to  a 
somewhat    greater    angle,    so    that    the 


Re-Rolled  Steel  Rail  Reinforcing 

(Continued  from  page  ii) 
the  successive  passes  through  the  rolls 
For  this  purpose  new  Bessemer  rails  of 
60-lb.  and  75-lb.  section  were  secured, 
and  samples  taken  at  the  various  pass- 
es, including  the  finished  bar.  Samples 
were  also  cut  from  the  original  rails, 
method  of  Testing: 

All  bars  were  tested  in  the  manufac- 
tured form  without  surfacing. 

Tension  Tests. — The  tension  test  was 
made  under  the  usual  conditions,  with 
observations  of  the  yield  point  (by  the 
drop  of  beam),  ultimate  strength,  elr^n- 
gation  and  reduction.  The  bars  were  in- 
spected before  test  for  surface  defects, 
evidence  of  over-heating,  etc.  The  speed 
of  test  was  54"  per  min.  on  the  300,- 
000-lb.  machine  and  1/3"  per  min.  on 
the  30,000-lb.  machine. 

The  usual  difficulty  was  found  in  pro- 
ducing fracture  in  the  gauge  length  in 
the  case  of  twi.sted  bars.  The  influ- 
ences operating  in  this  case  were  the 
crushing  of  the  edges  of  the  twisted 
bar  by  the  grips  and  the  possible  tor- 
sion and  bending  due  to  eccentric  grip- 
ping. This  influence  operated  more  to 
prejudice  tests  of  large  twisted  bars 
than  small  twisted  bars,  and  the  breaks 
outside  the  grips  were  more  frequent 
in  the  case  of  bars  of  high  strength. 

Since  a  break  outside  of  the  gauge 
length  is  a  matter  pertaining  to  the 
lechnifjuc  of  testing  rather  than  to  the 
quality  of  the  manufactured  article,,  the 
ordinary  procedure  was  adopted  ;  only 
those  bars  which  broke  inside  the  gauge 
length  were  used  to  furnish  data  for 
this  report. 

It  would  have  been  possible  to  mold 
grips  In  fit  the  twisted  bars  if  only 
one  or  two  sizes  of  twisted  bars  had 
been  collected.  With  the  variety  of 
sizes  and  variation  of  pitch  represented 
in  the  samples,  however,  it  was  con- 
sidered impracticable  to  supply  such  a 
collection    of    grips. 
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■Flu.  2— Curves  Showing  tiii:   Relation   Between    .Vveragp.  Tensile  Strength  anii   Elongation 

recorded  angle  would  be  the  net  angle 
after  the  spring  had  disappeared  from 
the  bar 

Mechanical  Natare  of  Material 

The  results  of  tests  are  shown  in 
the  complete  report  in  detailed  diagrams, 
general  diagrams   and  tables. 

Tension  Tests. — A  comparison  of  this 
re-rolled  rail  steel  of  various  design 
with  other  grades  of  steel  is  most  read- 
ily made  by  plotting  a  curve  of  elonga- 
tion against  strength  in  the  manner 
used  by  Tetmajcr.    This  has  been  done 

[47] 


5 — Sketch   Showing  Section  op  a    Rai 
AND  Position  or  Bars  Rolled  Frou 
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Table  III — Comparison  of  Bars  EeRolled  From  55lb.  and 


Size  and  Weight 
of  Rail. 

Size  and  Kind 
of  Bar. 

Location 
in  Kail. 

Mill. 

Tensile 

Strength, 

lb.  por  pq.  in. 

Elongation, 
per  cent. 

3-in.-80  1b... 

i-in.  Sq.  Tw. 

5  .. 
8 

7  .. 
8 
1      •■ 

1|"           " 

Web 

Flange 

Head 

C 

97  700 
91  100 

101400 
9.T  900 

100  200 

15  2 
19.4 
14   0 
16.0 
14.1 

97  300 

15.9 

%crage..            j 

•J-in.-55  1b 

1-in.  Sq.  Tw. 

7  .. 

8 

I       •■ 

Web 

Flange 

Head 

C 

A 
■B 

86  700 
85  300 
92  100 
91  200 
95  100 

18.6 
19.4 
17.3 
15.8 
16.4 

90  100 

17.3 

rail,  mill  practice,  rolling  temperature, 
rate  of  cooling,  and  size  of  rail.  How- 
ever, a  wide  range  of  kind  and  size  of 
bar  was  secured,  and  the  samples  per- 
mit a  comparison  of  these  variable  fac- 
tors. The  comparisons  are  shown  in 
diagrammatic  form. 

The  qualities  of  the  various  sizes  of 
bars  are  of  course  affected  by  the 
amount  of  reduction,  the  rolling  tem- 
perature and  rate  of  cooling,  and  also 
by  the  fact  that  the  larger  bars  come 
usually  from  the  head  of  the  rail ;  so 
that,  as  a  matter  of  fact,  the  size  and 
position  in  the  rail  are  interdependent. 

The  origin  of  the  material  is,  how- 
ever, the  most  persistent  factor,  as  is 
shown  in  Table  II,  so  that  in  determin- 
ing effects  of  size  and  design  we  shall 
separate  first  as  to  origin. 

1.  Comparison  of  Material  from 
Head,  IVcb  and  Flange. — Table  II  .shows 


in   Fig.   3   and   on   this   have   also   been 
drawn : 

1.  Howe's  lines  of  common  greatest 
and  least  elongation  for  various  grades 
of   steel' 

2.  Tetmajer's  curve  of  good  quality 
of  steel,  that  is : 

Elongation=l,500,n00-f-tensile  strength. 

It  will  be  seen  from  these  (1)  that 
the  re-rolled  steel  has  an  excess  ductility 
for  its  strength  above  usual  grades  of 
steel;  and  (2)  that  the  twisted  bars 
yield,  as  a  rule,  a  smaller  product  of 
strength  and  elongation  than  the  plain 
or  deformed. 

Bend   Tests.— An   estimate   of  the  de- 
gree of  l)cnding  to  which  these  bars  will 
submit    may    be    obtained     from    Tabic 
I,  which  is  abstracted  as   follows: 
Pl.mn   and   Deformed  Bars. 

Under  H"—97.0%  of  the  liars  bent  to 
180°  ;  minimum  single  bend  was  55°. 

H"  and  over.— 97.6%  of  the  bars  bent 
to  90°  ;  minimum  single  1)end  was  40°. 
Twisted   Bars. 

Under  .)4"— 96.5%  of  the  bars  bent 
to  1S0°;  minimum  single  bend  was  75°. 

i4"  and  over.— 93.2%  of  the  bars  bent 
to  180°  ;  minimum  single  bend  was  20°. 

The  writer  believes  that  the  diameter 
of  pin  specified  for  the  larger  bars  is 
not  in  correct  relation  to  that  specified 
for  the  smaller  bars.  If  a  bar  less  than 
M"  calls  for  a  pin  of  diameter  three 
times  the  thickness  of  the  test  bar,  with  a 
liend  of  180°,  then  the  larger  bars  should 
liend  00°  around  a  pin  of  diameter  six 
limes  the  thickness  of  the  test  bar.  The 
present  specifications  provide  a  pin  of 
diameter  four  times  the  thickness  of 
the  bar. 

Effect  of  Various  Factors  ITpon  tUe 
ResnltB 
The  samples  were  collected  to  rep- 
resent the  output  under  commercial  mill 
conditions,  so  that  there  was  no  at- 
tempt, except  in  the  series  of  new  rails, 
to  impose  artificial  conditions  necessary 
to  determine  the  effect  due  to  the  con- 
tinued variation  of  each  of  the  several 
factors,  namely:  design  of  bar,  size  of 
bar,   original   position    in    rail,   kind   of 


Properties  Considered. 


[  Tensile  Strength,  fc.  per  sq.  in 

Elongation,  per  cent 

[  Product 

[  Tensile  Strength,  lb.  per  sq.  in 

Elongation,  per  cent 

I  Product ■ 

60-Lb.  Rail 

'  Tensile  Strength,  lb.  per  sq.  in 

Elongation,  per  cent 

Product 


97150 
14.80 
1370  000 
99  000 
16.70 
1650  000 


93  480. 
20.16 
1  890  000 
96  580 
19.20 
1850  000 


94  130 
17.2 
1619  000 


94  940 
20.6 
1  955  760 


Table  V — Relation  Between   Strength  and  Elongation 


Kind 

of  Bars. 

Percentage  of  Elongation 

times 

Tensile  Strength. 

Percentage  of  Elongation 

times 

Yield  Point. 

Plain 

1-650  000-2  000  000 

1  700  000 

1  400  000  -  1  900  000 

900  000  -  1  380  000 

1  030  000  -  1  137  000 

750  000  -  1  220  000 

Table  VI — Average  Mechanical  Properties  of  Re-Eolled  Rail  Bars 


Prcperiies  Ccnsidercd. 


Range  of  Average  Properties. 


Deformed  and  Plain 
Bars. 


Tensile  strength,  lb.  p?r  sq.  in 98  600  -  108  500 

Yi'ld  p..int,  lb.  per  sq.  in 60  000  -    75  000 

Elonijation  in  S  in.,.pir  cent 15.2-20.1 


Hot-twisted 
Bars. 


90  000  -  102  000 

55  000-   65  000 

14  0-21.1 


Table  VII — Table  Showing  Acceptances  Under  Present  Specifications 


'.=;cc  "Mctnlhirpy  of  Steel,"  II.  M.  ITowc 


Site  of  Bsri. 

Pcrcentaee  of  Number  of  Bars  passing. 

Kind. 

Bend. 

1     Tensile 
!  strength. 

Yield           Elonga- 
Point.'     1       tion. 

All 

Tests. 

All 

92.1 

i       94  I 

95  9             95.0 

83  4 

1  in.  and  below     . 

92.0 

94  G 

96.4             95.0 

84  0 

Ban. 

i  io.and  below  .  . 

97.0 

96.0 

98.7             99.3 

92.0 

All 

97.2 

99.0 

98.2 

95  1 

1  in.  and  below 

98.0 

1       99.0 

98.2             98.3 

95.7 

Bin. 

^  in.  and  b«low . . . 

99.0 

1       99.2 

1 

100.0      i       99.0 

97.0 
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a  distinct  classification  of  material  upon 
the  basis  of  its  origin.  The  web  bars 
are  harder  than  those  from  the  head, 
and  the  flange  bars  softer  than  the 
head  bars.    Thus  with  the  head  as  100% : 


Posiliun    in    Kail 

Web     

Head    

Flange    


iile  Strt 
103.7 
100.0 
95.0 


entage    \; 
ngll. 


2.  Comparison  of  Size  of  Bar. — The 
groups  of  like  origin  and  mill  manu- 
facture are  connected  and  the  general 
tendency  of  each  group  is  toward  de- 
crease of  strength  and  increase  of 
elongation  as  the  size  of  bars  increases. 
However,  part  of  this  general  tendency 
for  all  the  groups  considered  together 
is  owing  to  the  larger  sizes  of  bars 
being   twisted   bars. 

3.  Comparison  of  Design  of  Bar. — 
The  plain  round  bars  are  the  strongest 
and  the  twisted  bars  the  weakest.  Thus, 
for  material   from  the  flange : 

Design  of  Bars       Tensile  Strength  Elongation 
lbs.  per  sq,  in.  % 

Plain  Round    99  800  lS.2 

Deformed  Round   .  .        101  400  16.3 

Deformed  Square  .  .  95  600  17.3 

Square   Twisted    ...  90  000  18.8 

In  the  case  of  material  from  the 
head  of  the  rail,  the  indications  are  not 
so  clear.  The  various  designs  of  small- 
er bars  are  of  practically  the  same 
quality,  but  the  twisted  bars  of  large 
size  are  of  less  strength  than  the  other 
designs.  This  is  partly  accounted  for 
by  the  fact  that  the  harder  twisted  bars 
of  large  size  have  been  automatically 
weeded  out  from  the  averages  because 
they  broke  mainly  outside  the  gauge 
length. 

4.  Size  of  Rail. — The  results  of  the 
tests  from  rails  of  varying  sections 
are   given   in   Table   III. 

5.  Relation  between  Re-rolled  Bars 
and  Original  Rail. — A  special  series  of 
tests  was  made  to  determine : 

(a)  Relation  between  the  re-rollcd 
bar  and  the  original  rail ; 

(b)  Changes  in  mechanical  proper- 
ties at  successive  passes. 

For  this  purpose  new  rails  were  used 
because  it  was  thus  possible  to  secure 
several  rails  of  known  and  uniform 
composition.  In  this  way  the  one  chang- 
ing condition  could  be  isolated  and  the 
effect  determined  with  fewest  tests  and 
least  labor,  and  least  interference  with 
the  business  of  the  mill. 

P.  E.  Carhart,  of  the  Illinois  Steel 
Co.,  was  kind  enough  to  supply  five 
Bessemer  seconds  of  following  compo- 
sition : 


Rail  No. 

VV 
pet 

eijiht 
Yard. 

Blow  No. 

Chemical  Composition, 

% 

lb. 

Carbon 

Manganese 

0.42 

2 

76 

41989.C 

0.40 

a 

75 

41820-R 

0.41 

4 

76 

419n.C 

0.43 

5 

76 

41920C 

n.«i 

S 

60 

43418-B 

0.41 

O.on 

0.034 

7 

60 

434I8B 

0.41 

0.90 

0.084 

8 

80 

43418C 

0.41 

0.90 

0.034 

S 

00 

43409-C 

0.38 

0.88 

0.038 

10 

60 

43401-C 

0.88 

0.87 

0.026 
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These   rails   were  seconds,  physically;  seen  tliat,  on   liie   average,  80%    of  the 

each    was    cut    into    three    lengths,    and  re-rolled  bars  lie  within  this  range.  The 

a    short   piece    1'    6"    long.      Thus    each  variability   of  the  yield   point   is  nearly 

rail  is  represented  by  three  pieces,  lA,  of  the  same  degree  as  that  of  the  ten- 

iS,  IC,  about   10  ft.  long,  and  a  short  sile  strength. 

The   variability   of   high-carbon    Ijilkl 

steel   used    for   reinforcing   bars   should 

in  be     known     for     comparison     witli     the 

''-'""1"'°"  writer's  tests,  but  no  data  are  available 

ioo!o  ti^i  the  writer. 

^^■''  One  important  application  of  the  va- 
riability  data  is  in  fixing  a  lot  test,  that 

...  J        r  ,  is,   the   number  of  tons   represented   by 

piece  which  was  used  to  furnish  tension  .,  c.om,^i.>  1,.,-     -ru  ^  -^       • 

'     ,       ,, ,  .,,,,,  ,  ''  sample  bar.    The  present  specifications 

tests.     Ot  the  lattt-r  there  are  three,  tw„  f„,   high-carbon   billet    reinforcing   bars 

from  the  head   and  one  from  the  flange,  ,-,^  ^^^  j„j  p^^  ^^.^^^  ^^^      j^  j,^^  ^.^^^. 

as  shown   in  F.g^  ^^  ^      ,  ^  of   re-rolled   rail   steel,   the   variation   in 

The    head    and    web    of    the     10- ft.  ^he  carbon  content  of  rails  of  varying 

lengths  were  rolled  into  plain  reinforc-  ^^ction    should    be    recognized.      Inas- 

ing   bars   at  the   Chicago   Heights   Mill  ^^ch   as   the    re-rolling   mills   must    fix 

of  the  Calumet  Steel  Co.,  and   samples  th.j,  ^olls  for  a  rail  of  given  width  of 

were   cut    frotn   the   bars   at   successive  ,„,,^  ^^^^  ^^,„  ^j  ^^^  ^■^^  ^^^^  .^^^^^^ 

passes    through    the    rolls.      The    head  ,;,i,3    „f    „^.^,,y    t,,^    ^^^^    ^^^^j^^      ^^ 

was  reduced  about  si.x  times  m  a  cross-  ,^,,,,^    ;„    fi^j^g    ^    ,„j    f^^   ^^3^;         j,,^ 

section  and  the  web  about  11  times.  The  ,.^Hation    in    the   quality   of   steel    from 

changes   between    the   original   rail   and  ,.^1,3    „f    ^..^^^-^^    ^-^^    ^^-^^    ^^   ^^^    |,^. 

the    re-rolled    bar    for    both    the    GO-lb.  specifying   that   the   lot   to   be   sampled 

and  75-lb.  rails  are  summarized  in  Table  3,,^,,  ^^  ^^,1^^   f^^^  ^^^3  ^-f^^^-^^^  „„t 

■    .  ,         ,  ^  more  than  10  lbs.  in  nominal  weight  of 

t  IS  apparent  that  the  process  of  re-  ^^^^-^^     Qn  this  basis  a  lot  of  the  size 

rolling  has  raised  the  mechanical  qual-  ,.qual   to  that   specified   for  high-carbon 

ity   of   this   material,   and    has   brouglit  |,,„et  steel  may  be  used. 

nearer   together   the   divergent   material       _  .  ,      .   „  _,.    ,  ,     „   ,,,.        ^ 

,       ,        ,         ,     ,       „"  Reinforcing'  Steel  in  Building'  Construc- 

from  the  head  and  the  nange.  tlon 

variability  of  Product  Some     facts    of    reinforced    concrete 

,,,,.,,                                  ...          „  building  construction   will   be  useful   in 

While   the   average    material    is    suth-  ■    j   •          r  ..t.           •  1  -i-.     ^     1.       n         1 

.,,.,.           f.       .     .        .,,  judging  of  the  variability  to  be  allowed 

ciently  high  in  qua  ity,  it  is  still  neces-  •       „•    t       •         ,.     1       a       •    r         j 

■'?.'■;'                           ,  in  reinforcing  steel.     A  reinforced  con- 

sary   to    determine   whether  or   not   the  ^^^^^  ^^^.^^  3^^,,  ^^  ,^  ,,^.^^,,^    ^,,^|,  ^,.  ^^^, 

material  -s  uniform.  For  this  purpose  ,,^„^  ^,^p,^y3  ^  ^^^^,^^,^  ^^  ,^^^^  .j,,,^^^^ 
the  variability-  of  the  tests  must  be  de-  -^  ^  ^^^j  ^f  ^^^3  -^  ^  ^^^  3,^,,  ^^^^^^ 
termined  This  is  shown  by  several  ,^^y  ^^  ^3  ^^^^^  ^3  ^^  ^.^^^_  ^^  3,^^,, 
tables  and  diagrams  and  It  can  be  stated  3,^^^  j,^,^^  ^„  .  -^  ^^  ordinary  one- 
■  n  general  that  90%  of  the  tests  he  ^^^^  3,^^^  ^^  ^^^^^.  ^^  j,  ^^^3  .^^  ^  ^^j^^,^ 
within  a  variation  of  15%  (plus  to  j^^^  ^^^3  j^jegrally ;  in  a  column,  4 
minus)  of  the  average  and  the  remain-  ,,^^3  ^^  ^^  ^.^^3.  -^  ^  ,^^,^,^_  5  ^^^3  ,,, 
ing  10%  exhibit  an  increasmg  variability  ^g  ^^^3 .  .^  ^  ^^^j;^„  ^^^^^  ^,^.^_^  ,,. 
up  to  30%.  |jjjp3     jj  siiouij  be  recognized  that  the 

This  variability  is  based  upon  a  suf-  tendency  in  reinforced  concrete  build- 
ficient  number  of  tests,  and  it  may  be  j„g  construction  is  toward  flat  slabs, 
assumed  that  the  maximum  and  mm-  g^j  spj^ai  columns,  all  of  which  use 
imum  values  have  been  determined.  To  3^3,,  ^^jj  T,,e  nature  of  concrete  is 
judge  of  the  significance  of  the  varia-  t„  sp^c^^j  jo^ds,  and  average  up  physical 
bihty,  this  range  should  be  compared  conditions.  It  would  appear  that '  a 
with  the  range  of  other  classes  of  steel  greater  variability  of  product  is  there- 
with which  we  have  had  experience,  and  f^^g  admissible  than  in  other  steel 
for  which   rules  are   fixed.  structures,  where  a  structural  unit  com- 

Diseussion  of  Variability. — The  writer      prebends  a  few  bars, 
has    not    had    access    to   any    series    of  Bars  in  concrete  are  protected    from 

tests  comparable  to  these,  from  which  sharp  impacts  and  sudden  loads,  and 
he  might  derive  similar  data  of  varia-  do  not  need  the  same  toughness  as  in 
bihty.  A  range  of  individual  bars  from  other  structures.  Nor  are  they  sub- 
-fl2%  to  —1»%  of  the  average  cor-  jected  to  the  shop  processes  that  de- 
responds  to  the  specification  limits  of  mand  a  tough  material.  Large  con- 
from  .55,000  lbs.  to  70,000  lbs.  per  sq.  crete  bars  arc,  however,  usually  bent 
in.  set  for  the  tensile  strength  of  struc-  with  a  maximum  bend  of  45°,  small 
tural  steel  reinforcing  bars.     It  will  be      bars  to  90°  and  at  times  to  180°,    Here 

a  certain  toughness  is  required,  and  the 
bars  receive  effective  field  test  when 
they  are  bent.  In  Europe  it  is  common 
to  give  short  bends  for  anchorage,  and 
in  this  country  for  stirrups.  Diflicult 
bends  on  large  bars  should  not  be  made 
cold. 

Application  of  Freient  Specification  to 
Remit*  of  Teit* 
In    order    intelligently    to    prepare    a 
specification,  the   results  of  its  applica- 
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lion  to  the  product  should  be  deter- 
mined. The  specification  should  fairly 
well  represent  the  product  and  the  in- 
spector should  not  have  to  reject  an 
undue  proportion  of  the  product;  nor 
should  the  requirements  of  the  speci- 
fication be  fixed  so  low  that  all  of  the 
product  would  be  accepted  under  them. 

The  present  specifications  of  the  Am. 
Soc.  for  Testing  Materials  for  rein- 
forcing bars  of  hard  grade  have  been 
applied  to  these  tests.  The  hot-twisted 
bars  were  classed  as  deformed  bars. 

The  results  of  the  present  application 
will  be  more  severe  than  in  practice 
because,  first,  some  bars  were  tested 
that  would  be  rejected  on  inspection; 
and  second,  none  of  the  deformed  bars 
w-as  planed  to  uniform  section. 

Not  enough  samples  were  collected 
of  material  beyond  1  in.  in  diameter, 
and  moreover  the  1^-in.  and  1^^-in. 
bars  from  Mill  C  represent  material 
that  would  have  been  rejected  upon  sur- 
face inspection,  so  that  the  results  of 
bars  1"  and  below  would  be  more  sig- 
nificant of  the  facts  than  the  entire  se- 
ries   of    tests. 

In  drawing  general  conclusions  it  is 
necessary  to  separate  those  bars  above 
\  in.  in  diameter.  Whether  or  not  plain 
bars  of  this  size  w^ould  be  any  better  is 
not  known,  because  none  was  collected. 
However,  the  indications  are  that  the 
twisted  bars  are  inferior  to  the  others. 
It  should  be  stated,  however,  that  the 
difficulty  of  re-rolling  good  material  will 
increase  with  the  size  of  bar  for  the 
reason  that  there  will  not  be  enough 
reduction  from  the  head  of  the  rail  to 
the  finished  bar,  and  any  flaw  or  seg- 
regations in  the  head  of  the  original 
rail  are  not  so  likely  to  be  effaced  in 
the   rolls. 

It  is  difficult  to  find  rails  of  sufficiently 
large  head  to  roll  such  large  bars  as 
\Yn"  and  V/a".  The  proportion  of  the 
product   rolled    in   these   sizes   is   small. 

It  will  be  noticed  that  the  twisted 
bars  fail  more  often  under  the  bend 
test  than  under  the  other  forms  of  test. 
This  is  probably  due  partly  to  the  fact 
that  those  tension  bars  which  broke 
outside  the  gauge  length  are  not  includ- 
ed in  the  tension  test  averages. 


An    Appreciation    of    the    Mono- 
lithic Concrete  Silo 

No  single  farm  innovation  of  recent 
years  has  offered  to  the  American 
farmer  such  a  paying  investment  as  the 
silo  offers.  This  invaluable  food  store- 
house represents  such  a  saving  that  some 
of  our  western  states  are  considering 
the  appropriation  of  money  to  be  loaned 
to  farmers  for  silo  building,  and  bank- 
ers have  agreed  to  lower  their  rates  on 
money  loaned  for  the  same  purpose. 
Yet  the  silo  is  comparatively  new.  It 
has,  within  a  few  years  only,  passed  out 
of  the  experimental  sta.ge.  All  shapes, 
sizes,  and  materials  for  silos  have  been 
tried,  but  the  circular  monolithic  con- 
crete type,  despite  a  somewhat  higher 
initial  cost,  has  proved  itself  most  effi- 
cient and  cheaper  in  the  long  run.     In 


fact,  so  peculiarly  and  completely  does 
this  type  meet  the  requirements  of  the 
perfect  silo,  that  concrete  seems  almost 
to  have  been  created  for  the  purpose.  A 
consideration  of  these  peculiar  require- 
ments W'il!  enable  us  to  see  how  true  this 
is. 

Theory  of  Silage 

Any  housewife  knows  that  canned 
fruit  will  not  keep  unless  the  cans  arc 
air-tight.  Germs  of  fermentation  get 
very  busy  if  oxygen  is  freely  admitted 
and  if  too  much  air  gets  in,  the  fruit  has 
to  be  thrown  out.  Silage  works  on  the 
same  principle.  If  the  excess  of  oxygen 
can  be  kept  from  the  green  chopped  corn 
and  cornstalk,  the  silage  can  be  preser- 
ved for  an  indefinite  period.  As  soon 
as  a  silo  is  filled  fermentation  is  set  up 
and  continues  as  long  as  there  is  oxy- 
gen supplied  to  keep  the  process  going. 
The  problem  in  the  silo  is  to  have  the 
corn  neither  too  green  nor  too  ripe,  and 
to  pack  it  so  that  the  fermentation  will 
be  uniform  and  will  continue  a  short 
time  only.  (This,  of  course,  excepts 
the  necessarily  exposed  layer  on  top). 
Too  long  fermentation  means  sour 
silage,  and  sour  silage  is  neither  so  in- 
viting nor  so  nutritious  to  cattle  as  sweet 
silage.  The  silo  must  be  practically  air- 
tight and  the  walls  must  be  smooth  and 
free  from  sharp  angles,  so  that  every 
possible  chance  for  imperfect  settling 
may  be  eliminated. 
The  Qualifications  of  the  Perfect  Silo 

W'itli  this  understanding  of  silage,  the 
principal  requirements  for  the  silo  are 
readily  appreciated.  Some  of  the  follow- 
ing demands  proceed  from  nothing  more 
or  less  than  common  good  judgment, 
but  most  of  them  depend  directly  on  the 
fact  that  only  a  limited  amount  of  air 
must  be  admitted — simply  enough  to 
start  the   fermentation. 

The  EKciciit  Silo— 

1.  Must  be  air-tight  and  water- 
tight. If  air  can  pass  in  or  water 
pass  out,  the  silo  is  a  destroyer  in- 
stead of  a  preserver.  Too  much  air 
means  sour  silage  and  too  little 
water  means  dry  silage  and  both 
sour  silage  and  dry  silage  mean 
heavy  loss.  Therefore,  any  silo 
whose  material  expands  or  shrinks 
with  heat  or  cold,  wet  or  dry  weath- 
er, can  not  keep  from  developing 
air  gaps  and  leaks  and  is  conse- 
quently dangerous. 

2.  Must  be  smooth  on  the  inside. 
This  matter  is  merely  corollary  to 
the  demand  that  the  silo  be  air- 
tight. A  rough  inside  wall  or  any 
sharp  angle  is  liable  to  retard  or  in- 
terfere with  the  settling  of  silage 
and  thus  create  air  gaps  or  pockets. 
This  is  the  reason  that  the  round 
silo  has  triumphed   over  all   others. 

3.  Must  be  vermin  proof.  This 
is  another  corollary  to  the  first  re- 
quirement. If  rats  and  mice  can 
gnaw  through,  air  and  water  will 
follow  their  path.  If  the  whole 
efficiency  of  a  silo  is  in  jeopardy 
from  the  tooth  of  one  small  mouse, 
the  silo  is  a  risky  investment  and  a 
foolish  attempt  at  economy. 

4.  Must  be  fireproof.  Rates  for 
farm  fire  insurance  are  extra  high. 
When  fire  breaks  out  on  the  farm 
the  only  thing  that  usually  stops  it 


is  the  lack  of  something  to  burn. 
The  insurance  companies,  in  order 
to  insure  themselves,  have  to  run 
the  rates  up  and  of  course  th.e 
farmer  pays  the  bill.  A  silo  that 
contains  food  supply  for  half  a  year 
or  more  should  be  made  absolutely 
secure  against  the  fire  demon. 

5.  Must  be  free  from  the  need  of 
repairs.  This  sounds  considerably 
like  a  dream.  In  modern  days  of 
the  high  cost  of  up-keep  we  have 
come  to  regard  initial  cost  as  a  small 
matter — we  instinctively  figure  on 
breaks  and  various  other  accidents. 
If  one  silo  can  be  made  that  is  ab- 
solutely free  from  upkeep  and  re- 
pair, all  other  silos  are  inefficient 
and  truly  high  priced. 

G.  Must  be  durable  and  perma- 
nent. Durability  is  the  backbone  of 
economy.  How  long  will  it  last  and 
how  much  will  it  cost  per  day  dur- 
ing its  life  are  the  pertinent  ques- 
tions. To  be  efficient  a  silo  must 
render  long  service,  it  must  not  be 
at  the  mercy  of  fire,  lightning,  wind- 
storms and  earthquakes.  Durability 
is  the  cheapest  thing  on  earth — no 
matter  how  much  it  costs.  If  an 
everlasting,  repair-proof  silo  is  pos- 
sible, all  others  are  impossible. 
The  Monolithic  Concrete  Silo 

Recall  the  foregoing  requirements — 
get  them  well  in  mind.  Then  consider 
the  following  proved  claims  for  the  con- 
crete silo.  The  monolithic  concrete  silo 
is  the  acme  of  durability,  never  needs 
repair,  is  absolutely  fireproof,  is  air- 
tight and  water-tight,  is  smooth  on  the 
inside,  and  defies  the  ravages  of  all 
vermin.  When  properly  constructed 
(and  proper  construction  is  now  a  sim- 
ple matter)  it  can  not  warp,  rot,  crack, 
burn,  leak,  blow  over,  or  waste  away. 
There  is  not  much  left  for  one  to  ask 
for.  There  is  not  a  single  requirement 
that  the  monolithic  concrete  silo  does 
not  answer  instantly.  No  objection 
against  it  has  ever  been  sustained.  Only 
two  objections  need  even  to  be  answered. 
The  notion  that  silo  juices  and  acids 
eat  into  concrete  and  disintegrate  it  is 
an  idle  alarm,  dreamed  by  the  man  who 
wants  to  sell  some  other  kind,  and  is 
disproved  by  thousands  of  successful 
and  happy  users  of  the  concrete  type. 
"Ask  the  man  who  owns  one."  The 
other  objection,  that  the  cost  is  too  high, 
is  also  false  and  superficial.  Anything 
costs  as  much  as  you  pay  for  it,  plus 
the  repair  bills,  plus  100%  when  you 
have  to  replace  it.  The  monolithic  con- 
crete silo  never  needs  repair  and  never 
has  to  be  replaced.  First  cost  is  total 
cost.  The  way  to  decrease  cost  is  to 
eliminate  upkeep  and  repair — figure  on 
service  for  10,  20,  50  or  100  years.  The 
strength  of  concrete  is  cumulative,  ever 
increasing,  and  the  silo  built  of  it  is 
truly  cheap  and  not  cheaply  cheap. 

These  are  the  reasons  that  the  demand 
for  the  concrete  silo  is  so  great  and  the 
field  of  work  so  broad. 
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Artcrete.  Hall  Concrete  Products 
Co.,  Inc.,  Philadelphia,  12"  x  9"  size, 
.lO  pp.,  illust.,  paper.  This  is  an  elabor- 
ate catalog  of  the  ornamental  concrete 
products  of  the  Hall  company,  including 
garden  furniture  of  practically  every 
nature. 

July,  1913 


Vol.  Ill  AUGUST,  1913  No.  2 

Editorials 

T  E  CIMEXT  ARME  in  a  recent  number  thinks  that  the  last  straw  of  the  attack 
-^  upon  concrete  construction  is  the  allegation  on  the  part  of  its  adversaries  that  the 
material  has  too  much  resistance  and  that  the  demolition  of  concrete  construction  costs 
too  much  money.  In  a  very  funny  way  the  writer  replies  to  the  allegation  by  sho wing- 
that  in  previous  days  the  lack  of  permanence  was  the  ground  upon  which  the  use  of 
concrete  was  criticised.  Adversaries  of  concrete  have  now  changed  their  point  of  view 
and  as  a  natural  result  they  find  themselves  in  a  position  of  advocating  temporary  con- 
struction with  very  little  lasting  power  or  the  construction  of  demountable  parts  which 
could  be  used  again  for  other  work.  Even  this  last  charge  might  be  met,  our  French 
contemporary  says,  by  following  our  American  practice  of  making  unit  construction, 
or  concrete  lumber,  so  that  the  building  could  be  taken  apart  and  its  members  used 
again  for  other  work. 


*       *       * 


I 


N  THIS  issue  is  described  a  system  of  wall  construction  which  uses  a  small  light 
pre-cast  concrete  unit.  In  many  ways  this  system  seems  to  open  up  an  entirely  new 
field  hi  concrete  construction,  or  at  least  (jpens  uj)  an  old  Held  in  a  new  way.  Our  heavy 
concrete  construction  has  been  scientifically  developed  to  a  iiigh  degree  of  efHciency  so 
that  unit  costs  on  concrete  work  are  very  low.  The  big  problem  has  been,  however,  to 
get  to  the  small  isolated  work,  such  as  the  average  small  house,  some  relative  proportion 
of  this  economy.  The  inventors  of  the  system  described  in  the  following  pages  make 
the  claim  that  with  the  plural  mold  system  of  casting,  what  practically  amounts  to  con- 
crete lumber  can  be  manufactured  at  about  half  the  cost  of  wood  siding  at  present 
retail  prices.  If  this  is  possible  and  if  a  system  of  erection  with  such  "lumber"  can  be 
perfected,  a  gi-eat  field  should  be  opened  up. 

*       *       * 

WHKX  TllPi  fireproof  qualities  of  concrete  conslruclion  arc  considered,  it  seems 
almost  criminal,  in  the  face  of  figures  recently  published  by  Safety  Engineer- 
ing, to  build  any  institutional  buildhigs  for  the  care  of  public  charges  or  for  charitable 
purposes  except  of  fireproof  construction.  According  to  a  compilation  of  statistics  of 
fires  since  .laiuiary  1st,  190H,  of  buildings  of  an  histitutional  character,  it  appears  that 
the  number  of  fires  were  ;J-2G,  the  amount  of  losses  .$()..50(),()0(),  the  average  loss  per  fire 
$20,000  and  that  over  43  lives  were  lost,  to  say  nothhig  of  mmierous  i)eo])lc  injured  in 
the  various  confiagrations. 

It  would  seem  that  by  a  glance  through  the  list  of  the  various  kinds  of  institu- 
tions destroyed  that  a  building  of  this  character  burns  wholly  or  in  part  every  five  and 
one-half  days.  ^Vllile  these  figures  ai)ply  to  typical  institution  building  fires  in  edi- 
fices such  as  almshouses,  memorial  halls,  hospitals,  lunatic  asylums  and  other  similar 
edifices,  sight  must  not  be  lost  of  the  destruction  of  life  and  damage  to  property  by 
fire  taking  place  in  school  buildings,  theaters,  hospitals,  public  halls  and  other  build- 
ings devoted  to  ])ul)lic  uses.  The  time  is  not  far  distant  when  ])nl)lic  sentiment  will 
compel  fire|)ro()r  construction  in  every  case   of  this    kiiul.    .iiui    hius    will    be    made    to 
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enforce  responsibility  for  failure  prop- 
erly to  protect  life  and  property  by 
means  of  proper  building  construction. 

*     *    * 
Accelerated  In  the  July,  1913, 

Tests  for  issue,       Concrete- 

Cement  Cement  Age  pub- 

lished the  paper  by 
Henry  J.  Force  read  at  the  recent  meet- 
ing of  the  Am.  Soc.  for  Test  Mat.  "The 
object  of  the  paper,"  as  stated  by  the 
writer,  is  "to  give  the  results  of  tests 
on  various  brands  of  cement,  some  of 
which  failed  and  others  of  which  passed 
the  autoclave  test."  In  considering  a 
paper  referring  to  results  stated  to  have 
been  obtained  with  a  "test"  not  known 
to  any  of  the  standard  specifications 
and  a  "test,"  the  definite  requirements 
of  which  the  writer's  paper  does  not 
state,  it  is  necessary  to  deal  with  the 
matter  in  a  broad  way  with  reference 
to  the  existing  state  of  specifications  in 
the  cement  industry  and  with  due  regard 
to  the  rights  of  both  consumers  and  pro- 
ducers. It  is  also  necessary  to  deal  with 
the  history  of  accelerated  tests  in  Eu- 
rope and  in  this  country  and  with  the 
history  relating  to  the  making  of  speci- 
fications. 
Early  Tests  for  Constancy  of  Volume 

As  far  back  as  1889,  when  the  fabri- 
cation of  Portland  cement  was  in  its 
infancy  in  this  country  and  beginning 
to  obtain  a  wider  market  in  Europe, 
numerous  suggestions  were  made  by 
Tetraajer,  Maclay  and  others  for  new 
methods  of  testing  the  well-known  ar- 
ticle, Portland  cement.  The  discussion 
of  these  accelerated  tests  led  to  the  pre- 
sentation of  numerous  papers  by  Faija, 
Maclay,  Lewis  and  Blair  and  to  full  de- 
scriptions of  other  proposed  tests  by 
Prof.  Baker  and  Prof.  Spaulding  in 
their  books  on  hydraulic  cements,  and 
to  numerous  transient  articles  appear- 
ing in  the  various  engineering  publica- 
tions covering  a  long  period  of  time. 
The  evil  that  existed  in  1896  was  that 
all  over  the  world  suggestions  were  be- 
ing made  as  to  new  methods  of  test- 
ing cements  for  constancy  of  volume 
with  an  absolute  disagreement  among 
all  authorities  as  to  the  best  methods  to 
be  used  and  with  absolute  indefiniteness 
on  all  sides  as  to  the  proper  procedure. 
This  condition  was  met  by  the  appoint- 
ment by  the  Am.  Soc.  Civ.  Engrs.,  July 
1,  1897,  of  a  committee  to  report  on  the 
proper  method  and  proper  manipulation 
of  tests  for  cement.  The  committee  was 
organized  by  the  election  of  Prof. 
George  F.  Swain  as  chairman  and  Rich- 
ard L.  Humphrey  as  secretary,  the  for- 
mer being  succeeded  at  a  later  period 
by  George  S.  Webster,  Philadelphia.  At 
the  time  of  the  appointment  of  the  com- 
mittee which  dealt  with  all  methods  of 
manipulation  of  cements,  not  only  with 
reference  to  accelerated  tests  but  with 
the  making  of  test  pieces,  with  the  form 
of  briquettes,  method  of  manipulation, 
etc.,  etc.,  the  following  tests  for  con- 
stancy of  volume  were  under  consider- 
ation and  many  of  them  were  in  use 
here  and  there,  according  to  the  whim 
and  fancy  of  those  who  desired  speci- 
fications   to    suit    their    own    particular 


point  of  view.  There  were  the  hot  water 
test  of  Maclay  with  a  temperature  of 
from  195°  to  200°  F.,  the  boiling  test 
of  Tetmajer  at  312°  F.  and  there  were 
the  kiln  tests  of  Tetmajer  at  166°  to 
248°  F.,  the  flame  test  of  Heintzel  with 
the  Bunsen  burner,  the  chloride  of  lime 
tests  of  Candlot,  the  boiling  tests  of 
Michaelis  at  a  temperature  of  212°  F. 
and  over,  the  compressed  cake  tests  of 
Pruessing,  the  high  pressure  steam  tests 
of  Erdmenger  and  the  caliper  apparatus 
test  of  Baushinger.  These,  in  turn,  had 
their  many  variations  as  to  form  of 
specimen  pats,  time  after  making  in 
which  the  pats  were  to  stand  the  tests, 
time  of  duration  of  the  accelerated  tests, 
etc.,  etc. 
Work  of  the  Am.  Soc.  Civ.  Engrrs. 

With  these  evils  of  varymg  require- 
ments before  them  the  committee  very 
properly  sent  out  a  communication  giv- 
ing questions  for  engineers  to  reply  to 
as  to  their  view  of  new  tests  for  con- 
stancy of  volume.  According  to  Vol. 
16,  proceedings  of  the  Am.  Soc.  Civ. 
Engrs.,  April,  1900,  only  a  small  num- 
ber of  answers  were  received  in  rela- 
tion to  tests  for  soundness.  "Eleven 
replies"  the  committee  stated  "indicated 
a  preference  for  the  present  standards 
of  the  Am.  Soc.  Civ.  Engrs."  At  that 
time,  therefore,  the  consensus  of  opin- 
ion of  the  engineering  world  indicated 
that  the  ordinary  exposure  of  pats  to 
cold  water  and  air  as  prescribed  in  the 
old  1885  standards  of  the  Am.  Soc.  Civ. 
Engrs.  were  sufficient  safeguards  to  the 
engineering  public.  The  committee, 
however,  after  thorough  investigation 
and  at  the  end  of  a  period  of  nearly 
three  years,  made  its  report  suggesting 
the  present  methods  of  tests  for  con- 
stancy of  volume,  namely,  that  the  test 
pieces  should  be  allowed  to  remain  24 
hrs.  in  moist  air  and  then  exposed  for 
5  hrs.  in  any  convenient  way  in  an 
atmosphere  of  steam  above  boiling  water 
in  a  loosely  closed  vessel. 

With  that  wisdom  which  marks  all 
the  work  of  the  Am.  Soc.  Civ.  Engrs., 
the  committee  safeguarded  this  new  test 
by  string  "in  the  present  state  of  our 
knowledge,  it  cannot  be  said  that  cement 
should  necessarily  be  condemned  simply 
for  failure  to  pass  the  accelerated  tests ; 
nor  can  a  cement  be  considered  entirely 
satisfactory  simply  because  it  has  passed 
these  tests." 

This  was  the  decision  at  a  period 
when  all  the  varied  tests  above  stated 
were  under  discussion  and  where  the 
high  pressure  steam  test  of  Erdmen- 
ger, which  is  practically  the  identical 
test  now  recommended  by  Mr.  Force, 
was  well  known  to  consumers,  manu- 
facturers and  engineers  even  after  it 
had  been  discarded  in  Germany  where 
it  originated. 
Work  of  tbe  Am.  Soc.   for  Test.  Mat. 

June  15,  1902,  the  Executive  committee 
of  the  Am.  Soc.  for  Test.  Mat.  appoint- 
ed a  committee  on  Standard  Specifica- 
tions for  cement  of  which  George  F. 
Swain  was  made  chairman  and  Richard 
L.  Humphrey  secretary.  This  committee 
embraced   in  its   membership  a  numbei 


of  manufacturers  of  cement,  the  en- 
tire committee  on  tests  of  manipula- 
tion of  cement  of  the  Am.  Soc. 
Civ.  Engrs.  and  representatives  of 
the  Am.  Ry.  Engrg.  and  M.  of  W. 
Assoc,  the  president  of  the  Am. 
Inst,  of  Architects  and  a  number  of 
representatives  of  well-known  testing 
laboratories.  Feb.  4,  1903,  the  committee 
adopted  as  a  basis  for  its  work  the  re- 
port of  the  Am.  Soc.  Civ. 'Engrs.  on  uni- 
form tests  for  cement,  and  subsequently, 
after  elaborate  investigation  of  samples 
of  cement  sent  to  some  30  prominent 
laboratories  for  testing  in  accordance 
with  the  methods  above  referred  to,  a 
specification  for  cement  was  adopted 
by  the  committee  and  Nov.  14,  1904,  it 
was  adopted  by  letter  ballot  by  the  Am. 
Soc.  for  Test.  Mat.  This  specification 
was  adopted  by  the  Assn.  of  Am.  Port. 
Cement  Manfrs.  June  16,  1904,  and  by 
the  Am.  Ry.  Engrg.  and  M.  of  W.  Assn. 
March  21,  1905. 

In  these  specifications  constancy  of 
volume  is  dealt  with  in  accordance  with 
the  terms  of  the  Am.  Soc.  Civ.  Engrs." 
methods  of  manipulation  and  again  to 
safeguard  the  abuse  of  this  test  the 
committee  states  under  their  general 
observations  "the  failure  to  meet  the  re- 
quirements of  the  accelerated  tests  need 
not  be  sufficient  cause  for  rejection. 
The  cement  may,  however,  be  held  for 
28  das.  and  re-test  made  at  the  end  of 
that  period,  using  new  sample.  Fail- 
ure to  meet  the  requirements  at  this 
time  should  be  considered  sufficient  cause 
for  rejection."  Then  followed  the  ex- 
cellent opinion  quoted  above. 

Dealing,  therefore,  with  the  evil  of  a 
multiplicity  of  tests  and  a  multiplicity 
of  variations  in  the  application  of  tests, 
these  committees  of  engineering  socie- 
ties arrived,  after  six  years  of  work,  at 
the  specification  which  now  is  in  exis- 
tence and  which  has  been  maintained  in- 
tact for  many  years. 

The  U.  S.  government  Specifications 

April  30,  1912,  the  president  of  the 
U.  S.  approved  the  work  and  made  pub- 
lic the  specifications  prepared  by  the 
U.  S.  Govt.  Departmental  Committee 
on  Specifications  for  Cement  and  made 
binding  upon  all  U.  S.  officials  what  he 
termed  the  U.  S.  Govt.  Specifications 
for  Portland  Cement.  This  specifica- 
tion, in  turn  referring  to  accelerated 
tests,  follows  the  two  already  referred 
to,  exposing  a  pat  to  steam  and  atmos- 
pheric pressure  above  boiling  water  for 
5  hrs.,  as  stated  in  the  foregoing  speci- 
fications. 

Internat.  Assn.   for   Test.   Mat. 

At  the  Congress  of  the  Internat.  Assn. 
for  Test.  Mat.  held  in  New  York  in  Sept. 
1912,  the  question  of  accelerated  tests 
for  cement  was  brought  up  and  after 
strenuous  discussion,  in  which  represen- 
tatives of  practically  all  nations  partici- 
pated, a  resolution  was  introduced  rec- 
ommending that  the  task  of  examining 
all  methods  of  accelerated  tests  for  the 
constancy  of  volume  of  Portland  cement 
be  referred  to  a  committee  and  "that  it 
should  be  the  consideration  of  this  com- 
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mittee  not  only  to  invite  experiments  by 
various  testing  laboratories  but  also 
to  have  some  experiments  made  by  some 
official  testing  authority  in  each  country 
concerned." 

The  Joint  Committee 

In  order  to  co-relate  the  work  of  the 
three  American  committees  on  cement 
testing  to  secure  what  is  stated  to  be 
"the  most  important  step  that  has  been 
taken  towards  the  development  of  uni- 
form methods  of  tests  and  standard 
specifications  for  cement"  by  which  "a 
single  standard  will  be  adopted  for  this 
country"  a  joint  committee  consisting 
of  Alfred  Noble,  George  S.  Webster 
and  Richard  L.  Humphrey  of  the  Am. 
Soc.  Civ.  Engrs.,  Arthur  P.  Davis,  Asa 

E.  Philips  and  Rudolph  J.  Wig,  of  the 
U.  S.  Govt.  Departmental  Committee  on 
Specifications    for    Cement   and    George 

F.  Swain,  Olaf  Hoff  and  Clifford  Rich- 
ardson, of  the  Am.  Soc.  for  Test.  Mat., 
was  appointed  and  the  report  of  Com- 
mittee C-1  of  the  Am.  Soc.  for  Test. 
Mat.  gives  the  results  and  the  hopes 
of  this   important  committee. 

A  Summary 

Therefore,  the  following  extracts  from 
the  report  of  the  committee,  which  pre- 
sented for  publication  the  original  Ce- 
ment Specification  of  the  Am.  Soc.  for 
Test  Mat.,  are  most  important  and  his- 
torically vital  to  the  discussion  of  Mr. 
Force's  paper.     They  are  : 

These  reports  on  uniform  tests 
of  cement  and  standard  specifica- 
tions for  cement  are  the  result  of 
over  six  years'  labor  of  a  thor- 
oughly representative  body  of  ex- 
perts, covering  every  field  from 
the  manufacturer  to  the  consumer  ; 
they  stand  for  the  very  best 
thought  on  the  subject. 

The  various  committees  are  still 
in  existence  and  will  from  time 
to  time  recommend  such  changes 
as  are  found  by  experience  to  be 
desirable,  thus  gradually  perfect- 
ing the  specifications  as  a  whole. 

In  the  meanwhile  by  the  adop- 
tion of  these  specifications  a  stand- 
ard of  excellence  is  set  which  will 
enable  the  manufacturer  to  con- 
centrate his  efforts  in  operating  his 
plant  so  as  to  produce  uniformly 
the  grade  of  cement  required  and 
at  a  minimum  cost  to  the  consum- 


Tlie  Keal  Value  of  the  Autoclave  Teat 

It  is  with  these  vital  words  that  one 
must  deal  in  considering  any  suggested 
new  accelerated  or  any  other  new  tests. 
The  evil  having  been  pointed  out,  the 
cure  having  been  arrived  at  after  six 
years  of  work,  it  would  be  almost  a 
crime  at  this  time  when  three  commit- 
tees representing  the  best  engineering 
thought  of  the  American  engineering 
community  to  say  nothing  of  the  inter- 
national committee,  are  in  existence  and 
at  work  and  are  capable  of  considering 
all  new  methods — that  any  new  test,  de- 
serving though  it  may  be,  should  find 
its  way  into  engineering  practice  or  en- 
gineering thought  without  passing  the 
scrutiny  of  the  accumulated  wisdom  of 
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the  gentlemen  who  have  given  their  time 
and  their  intelligence  to  the  considera- 
tion of  the  whole  subject  of  cement 
testing.  Mr.  Force's  work  is  deserving 
of  the  highest  consideration,  and  as  a 
contribution  to  engineering  knowledge 
on  the  use  of  the  autoclave  apparatus 
and  of  the  results  obtained  therefrom,  it 
has  a  field,  as  has  any  new  discovery  in 
the  method  of  making  briquettes  or  in 
the  form  of  molds,  but  when  a  test 
which  is  but  a  repetition  of  the  old 
Erdmenger  test  is  stated  to  be  the  "auto- 
clave test,"  and  is  defined  by  the  writ- 
er as  a  test  without  a  definition  of  the 
test  itself,  it  may  lead  to  confusion  and 
misunderstanding  and  re-open  in  an  in- 
accurate and  unscientific  way  subjects 
long  settled  after  many  years  of  consid- 
eration and  years  of  thought  by  regu- 
larly authorized  bodies  constituted  for 
the  purpose. 

It  is  not  the  part  of  this  journal  to 
discourage  investigations  into  the  prop- 
erties of  cement  or  into  the  methods  of 
testing  cement,  nor  is  it  the  proper  part 
of  this  paper  to  advocate  the  interests  of 
the  consumer  as  against  those  of  the 
manufacturer,  nor  those  of  the  manu- 
facturer against  those  of  the  consumer. 
This  paper  is  interested  in  the  best  de- 
velopment of  the  cement  industry  and 
in  the  greatest  development  of  good  con- 
crete for  all  purposes  and  for  the  safety 
of  all  work  done  with  cement.  It  be- 
lieves, however,  that  the  discussion  pro- 
voked by  Mr.  Force's  paper  will  lead 
to  the  re-investigation  of  the  old  Erd- 
menger tests  discarded  by  the  Germans 
many  years  ago  and  will  lead  to  com- 
parisons of  cements  of  various  kinds 
tested  under  this  method  and  it  be- 
lieves that  the  proper  forum  for  the  in- 
vestigation of  this  as  well  as  any  other 
new  tests  is  the  forum  constituted  by 
the  committees  at  work  upon  the  sub- 
ject. It  believes  that  the  reference  of 
the  paper  to  the  Committee  on  Standard 
Specifications  for  Cement  of  the  Am, 
Soc.  for  Test.  Mat.  is  a  proper  and  right 
one,  and  it  believes  that  Mr.  Force  will 
be  the  first  to  co-operate  with  the  com- 
mittee in  furnishing  the  additional  in- 
formation as  to  long  time  tests  which 
his  paper  indicates  he  will  have  when 
another  year  rolls  by.  It  believes,  in 
view  of  the  statement  of  the  many 
speakers  at  the  meeting  as  to  the  errat- 
ic character  of'the  results  under  the  so- 
called  autoclave  test  that  no  ^desultory 
or  "accelerated"  determination  of  this 
suggested  new  test  can  be  had,  but  that 
it  will  require  deep  thought,  great  care 
and  a  long  time  to  arrive  at  a  result  that 
will  command  the  respect  and  regard  of 
the  profession  and  the  industry. 

In  the  meantime,  it  hopes  that  neither 
consumers  nor  engineers  will  be  led  into 
the  by-paths  of  untried  tests  and  un- 
tried methods  far  from  the  standards 
established  by  those  to  whom  the  engin- 
eering profession  has  entrusted  this 
serious  and  deep  responsibility,  and  it 
knows  that  the  hundreds  of  millions 
of  barrels  of  cement  used  in  great  work 
under  the  present  specification  bear  wit- 
ness to  the  fact  that  "he  who  goes  slow- 


ly will  go  surely"  in   a  matter  of  this 
great  importance. 


A  Tribute  to  A   well-merited   com- 

an  American  pliment   was   paid   to 

Engineer  Richard  L.  Humphrey, 

President  of  the  Na- 
tional Assn.  of  Cement  Users,  by  the 
members  of  the  Council  of  the  British 
Concrete  Institute.  It  took  the  form  of 
the  presentation  of  a  bronze  medal  for 
the  best  paper  read  in  the  1911  and  the 
1913  sessions  of  the  Institute.  Those 
who  are  familiar  with  this  important 
treatise  upon  "Fireproofing"  can  well 
appreciate  how  much  the  honor  was  de- 
served. 

The  proceedings  attending  the  presen- 
tation must  have  been  most  gratifying 
to  Mr.  Humphrey  in  the  tribute  paid  to 
him,  not  only  for  the  paper  itself,  but 
for  his  long  devotion  to  the  cause  of 
cement  and  concrete.  There  are  few 
men  who  have  done  as  much  faithful, 
painstaking,  hard  work  in  the  prepara- 
tion of  specifications,  in  the  examination 
of  the  scientific  side  of  cement  and  con- 
crete and  in  the  presentation  of  these 
papers  on  these  important  subjects  as 
has  Mr.  Humphrey.  It  is  a  fitting  trib- 
ute to  his  good  work  that  the  British 
Institute  has  paid  him  this  deserved 
compliment,  which,  in  a  way,  fitly  ac- 
companies the  beautiful  silver  statue  of 
"The  Concrete  Worker"  presented  to 
Mr.  Humphrey  by  the  German  cement 
manufacturers  in  appreciation  of  his 
services  in  planning  their  tour  through 
the  American  cement  works  at  the  time 
of  the  International  Congress  of  Test- 
ing Materials. 


The  Safety  of  Knginecr   Luiggi   in 

Concrete  a    recent    number    of 

I^ams  the     Anmlcs     de     h 

Societe  des  Archi- 
tectes  et  Ingeiiieurs  Italieits,  writes  very 
interestingly  on  dams  for  artificial 
reservoirs.  After  describing  the  dis- 
advantages of  earthen  and  masonry 
dams  he  advocates  most  strongly  rein- 
forced concrete  for  the  purpose  of 
reservoir  construction.  Beginning  with 
the  Assuaan  dam  on  the  Nile,  the  writer 
describes  many  of  the  more  recent  con- 
structions in  this  country  where  imper- 
mcal)Ie  diaphragms  have  been  used,  such 
as  the  works  on  the  Cold  Spring  and 
recently  on  the  Rio  Grande  river  in 
Colorado,  and  comments  especially  upon 
the  ideal  type  which  has  been  used  at 
Morena,  near  San  Diego  in  California, 
and  also  at  Relief  in  the  Sierra  Nevadas. 
"These  dams,"  he  says,  "destroy  all  the 
fear  of  a  destruction  by  earthquake, 
because  the  large  body  of  dry  masonry 
can  separate  and  become  displaced,  but 
not  disappear.  The  diaphragm  can  be 
torn  and  let  the  water  of  the  reservoir 
through,  the  water  going  through  the 
cracks  slowly,  and  not  in  one  great 
body,  as  is  the  case  in  masonry  dams. 
No  great  destruction  would  be  pro- 
duced by  such  inundations  as  was  in  the 
case  of  the  Johnstown  and  other  similar 
disasters." 
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Concrete  Fence  Posts  for  Factory  Inclosure 


The  following'  article  illustrates  how  an  industrial  corpor- 
ation is  recognizing"  how  much  concrete  is  superior  to  wood 
for  fence  construction.  In  all  new  work  and  replacement,  con- 
crete posts  of  the  same  general  dimensions  as  the  former  tim- 
ber posts,  are  used.  The  panels  are  still  of  timber,  although 
efforts  are  being  made  to  develop  a  satisfactory  concrete  panel 


pointed  cast  iron  segments  which  fit  in 
between  the  concave  surface  of  the  top 
and  the  bottom  segments. 

In  placing  the  top  curved  iron  segment 
a  bar  of  iron  is  shpped  through  two 
holes  bored  in  the  front  of  the  form 
and  a  little  wooden  wedge  driven  un- 
derneath   this   bar. 

The  entire  idea  of  the  form  is  to 
produce  an  easily  handled  and  easily 
assembled    imit    form. 


The  plant  of  the  Michigan  Alkali  Co., 
manufacturers  of  cau.stic  soda,  located 
on  tlie  outskirts  of  Detroit,  has  been 
surrounded  for  a  good  manay  years  by  a 
high  board  picket  fence.  The  photo- 
graph shows  the  present  fence.  Be- 
ginning several  years  ago,  concrete  posts 
were  cast  to  replace  the  wooden  posts, 
the  concrete  posts  being  made  in  the 
same  dimensions  as  the  wooden  posts 
which  they  replaced.  As  the  fences  were 
extended  or  repaired,  concrete  posts 
posts  were  used  altogether. 

At  the  present  writing  the  Michigan 
.\lkali  Co.  is  casting  several  hundred 
new  posts,  and  the  accompany  notes  and 
photographs  show  in  detail  some  of 
tlie  interesting  features  of  this  work. 
The  Molds  Used 

Fig.   2    shows   tlie   liottom   Ijoards   as- 


sembled ready  for  the  side  molds  and 
the  yokes.  These  bottom  boards  arc 
shaped  at  the  mill  by  running  through  a 
planer  as  shown  in  section  in  Fig.  3.  As 
shown  in  Fig.  2,  the  bottom  boards  have 
a  cast-iron  curved  segment  at  one  end 
which  is  screwed  to  the  board  and  held 
upright  by  wooden  blocks.  The  cham- 
fered corners  of  the  post  are  made  by 
using    little    triangular    wooden    srips. 

In  assembling  the  molds  a  bottom 
board  is  placed  across  a  pair  of  horses 
by  a  carpenter  and  the  side  boards  put 
into  position,  2  in.  lumber  is  used 
throughout.  The  yokes,  of  which  five 
are  used  to  each  pole,  are  very  ingenious 
indeed.  They  arc  cut  as  shown  in  de- 
tail in  Fig.  .'>.  The  bottom  notch  comes 
directly  under  the  bottom  board,  the 
bolt  going  through  so  that  it  fits  snug- 
ly against  the  b(jttoni  board.  The  long 
notch  in  the  yoke  is  as  long  as  the 
width  of  the  side  boards  plus  the  net 
thickness  of  the  bottom  boards  so  that 
the   yokes   fit   snugly   on   to   the    forms. 
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The  notch  shown  at  the  top  is  cut  so 
that  the  spacers  or  spreaders  fit  in 
there  and  when  the  bolt  is  tightened, 
are  held  rigidly  in  place. 

This  is  especially  valuable  in  keeping 
the  spreader  up  off  the,  surface  of  the 
concrete  about  2  in.,  as  the  mold  is 
filled,  thus  allowing  the  top  surface  to 
be  floated  and  finished  without  any  in- 
terference. 

The  curved  pointed  top  is  produced 
by  a  cast  iron  segment  similar  to  the  one 
used    on    the    form    facing    it,    and   two 


Erection  of  the  Fence 

Till-  tim1)cr  panels  between  the  parts 
which  complete  the  fence  are  held  in 
place  by  three  heavy  iron  bands  J4"  x  2" 
,x  12",  projecting  about  2  in.  from  the 
face   of   the   post.      These   are    inserted 


Fig.    5 — Detail    Section    of    Post    and    Mold 


-Sectional  Sketch  Showing  the  Way 
n-:  Hottom  Boards  are  Shaped  in 
the   Planer 


Fio.  4  -Side  View  of  the  Bottom  Boards 

Showing  the  Elevations  of  the  Curved 

Segment 
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through  slots  in  the  molds.  To  allow 
the  entrance  of  the  wooden  stringers  a 
notch  about  Jj"  deep  and  2"  high  is  left 
in  the  face  of  the  post.  The  top  iron 
strap  is  placed  horizontally  at  the  lower 
part  of  the  notch  ;  the  two  other  iron 
straps  are  placed  vertically.  In  this 
way  the  upper  stretcher  of  the  picket 
panel  rests  on  the  top  strap  and  is 
bolted  to  it.  The  other  two  stringers 
are  bolted  to  the  iron. 

The  concrete  was  mixed  by  hand  in 
a  mortar  box  and  placed  by  shovelling 
from  wheelbarrows.  The  posts  are 
amply  reinforced  to  withstand  handling 
and  any  impact.  After  erection  the 
concrete  posts  are  painted  with  the 
same  materials  as   the  timber  panels. 

The  construction  department  of  the 
Michigan  Alkali  Co.  states  that  they 
are  trying  to  tind  a  substitute  for  the 
wooden  panels  in  between  the  con- 
crete posts  as  timber  is  high  in  first 
cost  and  its  maintenance  is  high. 


G — CASTING    THE   C<» 


In  order  to  protect  the  valuable  rec- 
ords of  the  government  from  danger  by 
fire,  Congress  has  made  an  appropria- 
tion for  the  installation  of  a  modern 
system  of  auxiliary  fire  protection  for 
three  of  the  largest  buildings  occupied 
by  the  Dept.  of  the  Interior  in  Wash- 
ington. A  committee  has  been  appoint- 
ed to  investigate  the  relative  merits  of 
systems  adaptable  to  the  buildings  of 
the  Department  and  to  prepare  plans 
and  specifications.  All  communications 
regarding  the  subject  should  be  ad- 
dressed to  the  Chief  Clerk  of  the  In- 
terior Dept.,  Washington,  D.  C. 


The  Chicago  Tribune  recently  called 
attention  to  the  great  need  of  fireproof 
construction  for  Chicago  hospitals.  The 
building  inspector  asks  that  00  be  torn 
down  and  rebuilt  with  fireproof  materials. 

"The  only  absolute  safeguard  to  lives 
of  helpless  patients."  says  the  Tribune, 
"is  to  afford  them  the  safety  of  housing 
in  hospitals  of  fireproof  construction. 
If  there  should  be  a  disastrous  fire  the 
building  department  would  be  held 
responsible.  We  ought  not  to  deal  too 
leniently    with    charity   that   jeopardizes 
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the  lives  of  the  beneficiaries." 

After  pointing  out  that  there  are  103 
hospitals  in  the  city,  nearly  60%  of 
which  consist  of  brick  buildings  of 
wood  interior  construction  and  ranging 
from  two  to  six  stories  in  height,  the 
statement  is  made  that  the  conditions  at 
most  of  these  hospitals  arc  such  that 
additional  stairs  and  fire  escapes,  as 
means  of  exit,  will  be  inadequate  in  the 
case  of  a  heavy  or  quick  conflagration, 
due  to  the  flimsy  wooden  interior  con- 
struction. 


A  Tilting  Box  As  A  Side  Loader 
for  a  Batch  Mixer 

The  accompanying  sketch  shows  an 
ingenious  rig  used  to  load  a  small  batch 
mixer.  The  mixer  in  use  was  an  open 
dumping  drum,  paddle  blades  mixer, 
and  the  mixer  in  particular  is  being 
used  in  a  concrete  block  plant. 

The  accompanying  sketch  shows  in 
section  the  mixer,  the  sand  bin  wall  and 
the  sand  storage  bin.  The  box  located 
on  the  bin  wall  is  so  arranged  that  it 
holds  easily  a  definitely  measured  quan- 
tity of  sand.  The  box  in  question  was 
12"  high  and  18"  wide,  so  that  per  lin. 
ft.  it  held  1J4  cu.  ft.  of  material.  The 
box  was  32J/2"  long  inside,  so  that  when 
full  it  held  4  cu.  ft.  With  a  sack  of 
cement  this  made  exactly  a  1  :4  mix. 


.Sectio.val     Sketch     Showing     Arrangement 

OF  A  Tilting  Box   As   A   Loading 

Hopper. 

The  sketch  shows  the  ingenious  way 
in  which  the  end  gate  was  arranged 
to  open  automatically  as  the  box  was 
dumped.  The  hinge  was  so  arranged 
17"  from  the  rear  of  the  box  that  it 
could  be  emptied  very  easily  when  re- 
quired. A  cord,  fastened  to  the  slid- 
ing end  gate  and  to  a  rafter  above, 
pulled  the  end  gate  up  when  the  mix 
was  dumped,  allowing  this  to  be  dumped 
into  the  end  of  the  mixer.  When  the 
box  was  tilted  back  to  its  horizontal 
position  the  gate  slid  down  to  close  the 
box. 

Such  adoption  of  loading  hoppers  for 
mixers  makes  for  more  effective  and 
accurate  work. 
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Reinforced  Concrete  Slabs  under  Concen- 
trated Loading* 


BT  A.  T.  OOI.DBECKt 


In  carrying  concentrated  loads,  such  work  as  light  high- 
way hridges  are  required  to  do,  the  structural  efficiency  and 
economy  of  the  concrete  slabs  depend  essentially  upon  what 
width  of  the  slab,  transversely  to  the  span  can  be  figured  upon 
as  carrying  the  load.  The  following  experiments  indicate  that 
a  width,  eight-tenths  of  the  span,  can  be  considered  as  active 
in  resisting  bending 


Several  years  ago  the  tj.  S.  Office  of 
Public  Roads  expanded  its  engineering 
activities  to  include  a  limited  amount  of 
work  in  connection  with  highway 
bridges.  One  of  its  first  efforts  in  this 
direction  was  to  encourage  local  high- 
way officials  to  replace  the  great  number 
of  unsafe  and  unsightly  short-span 
wooden  bridges  and  culverts  with  per- 
manent structures  of  reinforced  con- 
crete. In  order  better  to  disseminate 
information  concerning  this  subject, 
many  typical  designs  were  prepared,  to- 
gether with  tables  showing  suitable 
dimensions  and  reinforcement  for  both 
slab  and  beam  structures. 

Wlien  the  engineer  is  confronted  with 
the  design  of  a  reinforced  concrete  slab, 
to  be  subjected  to  a  concentrated  load, 
his  fundamental  consideration  is  the 
width  of  slab  that  may  reasonably  be 
counted  as  effective  in  carrying  the  load. 
It  is  necessary  for  him  to  assume  the 
value  of  what  may  be  called  the  effec- 
tive width  of  slab  when  using  the  ordi- 
nary theory  of  rectangular  beam  design, 
and  since  it  is  probable  that  this  width 
varies  with  the  percentage  of  longitudi- 
nal and  transverse  steel,  span,  depth, 
and  kind  of  concrete  mixture,  it  will  be 
seen  that  the  number  of  tests  required 
to  furnish  a  satisfactory  basis  for  this 
assumption  will  be  very  large. 

Description  of  Specimens 

AH  specimens  were  made  of  concrete 
mixed  in  the  proportion  of  1:2:4,  to  a 
consistency  ordinarily  described  as 
"quakey."  The  cement  complied  with 
the  U.  S.  Government  specifications  for 
Portland  cement ;  the  sand  was  a  fairly 
well    graded    Potomac    river    sand,   and 

•An  abstract  of  a  paper  presented  before  the 
16th  Annual  Meeting  of  the  Am.  Soc.  for  Test. 
Mat. 

tTesting  Engr.  Office  of  Public  Roads. 
Washington 
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the  gravel  was  clean,  sound  and  well 
graded  from  %"  up  to  J4".  One-half- 
inch  plain  round  steel  rods,  having  a 
yield  point  of  38,800  lbs.  per  sq.  in.  and 
a  tensile  strength  of  73,000  lbs.  per  sq. 
in.,  were  used  exclusively  for  reinforce- 
ment. Compression  cylinders,  8"  in  di- 
ameter and  16"  high,  were  molded  at 
the  same  time  the  slabs  were  made,  and 
of  the  same  concrete. 

The  slabs  were  molded  on  heavy  oiled 
paper,  laid  on  the  floor  of  the  labora- 
tory. The  center  of  the  steel  was  placed 
1"  from  the  floor,  so  that  the  total  depth 


reinforcing  rods  were  likewise  drilled 
with  a  No.  55  drill  and  the  drill  hole 
was  protected  from  the  concrete  while 
pouring,  by  means  of  insulating  tape  and 
a  cork.  The  cork  and  tape  were  later 
burnt  out  in  order  to  expose  the  drill 
hole  in  the  steel.  Slab  No.  679  was 
provided  on  the  bottom  with  small  cast 
iron  blocks  wired  in  contact  with  the 
rods  and  each  block  was  drilled  for  de- 
formation measurements.  Measurements 
were  taken  both  at  right  angles  to  the 
supports  and  parallel  with  them,  in  suf- 
ficient numbers  to  determine  the  mag- 
nitude and  distribution  of  the  deforma- 
tion in  each  direction. 

The  Apparatus  Used 

The  deformation  measurements  were 
taken  in  the  concrete  and  steel  by  means 
of  a  strain  gauge'  of  the  type  designed 
by  H.  C.  Berry.  It  consists  of  a  rigid 
frame  carrying  a  fixed  conical  point  at 
one  end  and  a  movable  conical  point  at 
the  other  end.  The  motion  of  the  mov- 
able point  is  multiplied  five  times  by 
means  of  a  bell-crank  lever  and  its 
amount  is  indicated  on  a  graduated  dial. 


Table  I — Description  of  R£infokceo  Conc 


Slabs 


Slab  No 

Dimensions,  ft. 

Depth,  in. 

Approii- 

mate 

Weight. 

lb. 

Percentage 
of  Steel. 

Length. 

Breadth. 

Total. 

E£fective. 

Longi- 
tudinal. 

Trans- 
verse. 

679 

705 

13 

9 
9 
9 
9 

6 
7 

7 
7 
7 

7 

7 
5 
5 
6 
4 
7 

6 

4 
4 
S 
3 
6 

6830 
3940 
3940 
4720 
3160 
5520 

0.77 
«.91 
0.91 
0.91 
0.60 
0.75 

706 

730 -. , 

0.41 

736 

737 

0.33 

of  the  slab  was  1"  greater  than  the 
effective  depth.  The  present  series  of 
tests  includes  the  specimens  described  in 
Table  I. 

Within  a  few  days  after  each  slab 
was  made,  plates  of  brass  J^a"  sq.  and 
'.s"  thick,  containing  a  small  hole  drilled 
with  a  No.  55  drill,  were  cemented  to 
the  top  in  carefully  spaced  rows.  The 
drill  holes  in  these  plates  were  placed 
exactly  8"  apart  is  order  that  they  might 
be  used  in  connection  with  an  instru- 
ment designed  to  measure  very  slight 
changes  in  their  .spacing.     Some  of  the 


By  very  careful  manipulation  an  accu- 
racy of  1/10,000  in.  in  8  in.  may  be  ob- 
tained. In  using  this  instrument,  the 
conical  points  are  simply  inserted  into 
the  No.  55  drill  holes  and  the  dial  read- 
ing is  taken. 

For  measuring  deflections,  a  special 
instrument  was  designed.  It  consisted 
of  a  surface  testing  dial  reading  to 
0.001  in.,  mounted  at  the  center  of  a 
white  pine  board,  which  was  shod  at 
the  lower  edge  with  grooved  pieces  of 
steel.  While  being  used  the  board  was 
placed  on  edge  in  the  direction  of  the 
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'■^ic.   1 — Showing  Attachment  to  General  Testing  Machine  for  Testing     Full-Size     Bridge    Under     Concentrated     Loading,    and    Method 

OF  Mounting  a  Slab 
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span  and  made  to  rest  upon  steel  rods 
having  rounded  upper  ends.  These  rods 
were  cemented  in  a  vertical  position 
over  the  supports.  A  movable  plunger 
actuating  an  indicator  on  the  dial  rested 
in  contact  with  a  drilled  brass  plate, 
cemented  to  the  top  of  the  slab  at  the 
center  line.  Deflection  readings  were 
taken  at  a  number  of  places  throughout 
the  length  of  the  slab. 

Loads  were  applied  by  means  of  a 
general  testing  machine  of  2UO.O00  lbs. 
capacity.  The  weighing  table  of  the  ma- 
chine in  use  at  the  Office  of  Public 
Roads  is  fitted  with  long  extension  arms 
for  testing  narrow  beams  up  to  16'  in 
span  length.  In  order  to  investigate  a 
large  reinforced  concrete  slab  in  a  ma- 
chine of  this  type,  it  is  secessary  to 
mount  the  specimen  transversely  across 
one  of  the  extension  arms.  For  this 
purpose  two  15-in.,  42-Ib.  I-beams  were 
supported  on  one  of  these  arms.  In 
testing  slab  No.  679,  two  6-in.,  12i/J-lb. 
I-beams  were  laid  across  these,  in  order 
to  serve  as  supports  for  the  slab.  For 
all  other  slabs,  the  15-in.  beams  acted  as 
supports.  For  applying  the  load,  two 
18-in.  55-lb.  I-beams  were  used.  They 
were  bolted  together  and  extended  from 
the  extreme  end  of  the  extension  arms 
over  the  moving  head  of  the  machine  to 
the  center  of  the  slab.  One  end  of 
these  I-beams  rested  on  bearing  blocks, 
which  in  turn  w'ere  supported  by  a  15- 
ton  screw  jack,  mounted  on  a  concrete 
support.  The  other  end — the  end  ap- 
plying the  load — rested  on  the  slab  to 
be  tested.  Loads  were  applied  on  the 
18-in.  I-beams  by  the  moving  head  of 
the  machine,  through  a  2-in.  loop-welded 
eye ;  and  by  means  of  the  screw  jack 
the  load  applying  beams  were  main- 
tained in  a  horizontal  position.  It  was 
necessary  to  counterbalance  the   weight 

•Described    and    illustrated,    p.    173,    Cement 
Age.  .April,  1919 


of  the  slab  and  its  supporting  I-beams 
to  prevent  the  overbalancing  of  the 
machine. 

Method  of  Testing 

The  exact  method  of  mounting  the 
specimens  indicated  in  Fig.  1  was  slight- 
ly modified  in  order  to  obviate  the  dan- 
ger attending  the  use  of  the  rocking 
supports.  It  is  probable  that  a  very 
slight  error  has  resulted,  owing  to  the 
small  drag  of  the  supports,  which  tend 
to  rock  out  of  a  vertical  position,  when 
the  load  is  applied.  This  error,  how- 
ever, is  inconsiderable.  To  insure  uni- 
form bearing,  the  specimens  were  low- 
ered upon  a  soft  mortar  mixture  placed 
on  the  I-beam  supports,  and  this  bed- 


ordinatcs  to  the  curves  of  unit  defor- 
mation show  the  amount  of  this  defor- 
mation in  various  parts  of  the  slab.  The 
values  plotted  represent  the  mean  unit 
deformations  in  gauge  lengths  of  8", 
with  the  measurements  taken  at  right 
angles  to  the  supports.  The  base  line  of 
each  curve  marks  the  position  of  the 
line  of  brass  plates  between  which  the 
deformation  measurements  were  taken. 
The  position  of  the  load  is  marked  by 
means  of  a  cross-sectioned  circle.  The 
curves  of  deformations  which  most 
nearly  represent  conditions,  under  the 
load  causing  a  working  stress  at  the 
center,  are  cross-sectioned,  and  on  some 
of  the  plates  curves  are  plotted,  showing 
the  unit  deformations  caused  by   loads 


T.^BLE   II — Estimates   of 


ECTivE  Widths  oe 


SL.1BS  U^ 


Work  I 


Slab  No. 

Span.  ft. 

Effective  Width,  ft. 

From 
Curves. 

Ratio  of  Effective  Width 
(from  rurves)  to  Span. 

6 

5 
6 

5 
6 

5.25 

5  5 
5,75 

6.0 
7.16 

4  66 

5  0 

5  92 

6  0 
5.25 

0.9 

730 

737 

1   1 
0  96 

12 
12 

ding  was  allowed  to  harden  for  one  day 
before  the  slab  was  tested.  Loads  were 
applied  on  the  slabs  over  a  bearing  area 
6"  in  diameter,  and  containing  28.3  sq. 
in.  with  the  exception  of  slab  No.  679, 
in  which  the  bearing  block  consisted  of 
one-half  of  a  vitrified  paving  block  hav- 
ing a  bearing  area  of  18  sq.  in.  A  com- 
plete set  of  deformation  and  deflection 
readings  was  taken  for  each  increment 
of  load  applied. 
Results  of  Tests 

Some  typical  results  of  the  deforma- 
tion and  deflection  readings  are  given  in 
graphical  form  in  Figs.  2  and  3.^     The 
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11'    «";   Width — 0';   Reimforcement — 0.77'! 


both  greater  and  less  than  the  working 
load. 

In  general,  as  might  be  expected,  the 
greatest  deformation  occurred  under  the 
load,  and  as  the  supports  are  approached 
the  deformations  become  smaller.  The 
local  effect  of  the  load  is  very  percep- 
tible in  producing  deformation  in  the 
slab.  Although  the  deformations  at  the 
sides  of  the  slab  are  small,  yet  there  is 
a  very  perceptible  deformation,  even  at 
a  distance  of  iVz'  on  either  side  of  the 
load,  or  over  a  total  width  of  9'.  This 
indicates  that  even  at  4'/''  from  the  load 
the  slabs  investigated  exerted  consider- 
able resisting  moment.  In  a  general 
way  the  maximum  deformations  in  the 
same  slab  seem  to  be  proportional  to 
the  loads  applied.  The  deformations  on 
the  top  of  the  slabs  parallel  to  the  sup- 
ports showed  a  compression  very  small 
in  magnitude. 

-An  estimate  of  the  width  of  each  slab 
that  might  reasonably  be  considered  as 
carrying  the  load — assuming  a  uniform 
distribution  of  the  safe  working  stress 
over  this  width — was  obtained  from  the 
curves  of  deformation.  Since  the  resist- 
ing moment  of  a  slab  is  dependent  on 
the  stresses  in  the  top  fibers,  and  these 
in  turn  are  measured  by  the  unit  defor- 
mations of  these  fibers,  the  resisting  mo- 
ment is  proportional  to  the  ordinates  to 
the  curves  of  unit  deformation  at  the 
center  of  the  slab.  If  the  unit  defor- 
mation be  considered  as  uniformly  dis- 
tributed, with  a  constant  ordinate  equal 
to  the  maximum  ordinate  in  the  actual 
curves  of  deformation,  the  width  of  the 
slab,  having  a  resisting  moment  equal 
to  that  of  the  slab  tested^  may  be  ob- 
tained by  equating  the  area  of  the  the- 


•In  the  papvT  as  nrcm-nltd.  ill- 
included  showiuK  curves  of  flcxi 
for  all   the  slabs 
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oretical  rectangle  of  deformation  to  that 
of  the  actual  curves  of  deformation. 
In  this  way  the  effective  widths  of  the 
slabs  given  in  Table  II  were  obtained. 

These  values  seem  to  indicate  that  the 
effective  width  of  the  slab  hovers  in  the 
vicinity  of  the  span  length.  This  cannot 
be  stated  as  a  general  proposition,  for 
doubtless  factors  other  than  the  span 
length,  such  as  depth,  percentage  of  re- 
inforcement, etc.,  have  influence  on  the 
effective  width.  The  values  given  above 
are    merely    approximate   estimates    and 


parallel  to  the  supports  when  the  loads 
are  applied.  As  in  the  case  of  the  de- 
formation curves,  the  deflection  curves 
show  the  local  effect  of  the  load  in  de- 
forming the  slab.  The  maximum  deflec- 
tions for  the  different  loads  on  the  same 
slab  seem  to  be  approximately  propor- 
tional to  the  loads  applied,  when  the 
loads  are  not  excessively  large. 

Maximum  Central  Load  at  Failure 

The    maximum    loads    applied    to    the 
centers  of  the  slabs  at   failure  are  given 

AL   Loads  at   Failure 


Slab  No. 

Span,  ft,. 

Bearing  Area.  Gq.  in. 

Central  Load.  lb. 

11.5 
3 
6 
6 
6 

18 

28.3 
28,3 
28  3 
28.3 

21500 

42  800 

24  700 

7  560 

34  200 

Note:  See  Table  I  for  description  of  elaba. 

are  not  exact.  To  obtain  correct  values 
for  the  effective  width,  it  would  be  ne- 
cessary to  have  the  slab  of  such  a  width 
that  the  deformations  vanish  at  the 
sides,  and  in  the  slabs  tested  this  is  not 
the  case.  Moreover,  as  before  stated, 
many  more  tests  will  have  to  be  per- 
formed before  any  definite  conclusion 
can  be  drawn  regarding  the  influence  of 
all  of  the  variable  factors  on  the  stress 
<listribution.  It  is  interesting  to  note 
that  when  the  ordinary  straight-line  for- 
mula for  resisting  moment  (M—f'^jkhd' 
-f-^)  of  a  rectangular  reinforced  con- 
crete beam  is  used,  and  the  concrete  is 
considered  as  governing  this  resisting 
moment,  the  effective  width  of  slab  ob- 
tained, when  the  modulus  of  elasticity 
of  the  concrete  is  taken  at  2.000,000, 
checks  in  most  cases  with  that  obtained 
from  the  curves.  These  widths  are 
given  in  the  second  column  of  Table  II 
■under  "Effective  Width,"  and  were  cal- 
culated using  values  for  /"•'  corresponding 
to  the  maximum  imit  deformation  under 
the  load,  taken  from  the  cross-sectioned 
curves  which  represent  very  closely  the 
conditions  that  obtain  under  working 
loads. 

The  curves  of  unit  deformation  on  the 
bottom  of  slab  No.  079,  shown  in  Fig.  2, 
are  of  principal  interest  in  showing  that 
it  is  almost  useless  to  attempt  to  obtain 
the  stress  distribution  and  effective 
width  from  readings  in  the  steel.  It 
will  be  noted  that  great  irregularities 
occur  in  these  curves.  Where  peaks  in 
the  tension  curves  occur,  it  was  discov- 
•ercd  that  cracks  had  formed  in  the  con- 
crete within  the  spaces  over  which  those 
particular  measurements  were  taken,  and 
indicate  a  large  stretch  in  the  vicinity 
of  the  cracks.  There  is  a  much  smaller 
stretch  on  each  side  of  the  cracks  where 
the  concrete  assisted  the  steel  in  tension. 

Curves  of  Deflection 

The  curves  of  deflection  are  of  prin- 
cipal interest  in  showing  the  shape  as- 
sumed   by   the   center   line    of    the    slab 
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in  Table  III. 

The  shape  of  the  cracks  on  tlie  bot- 
tom of  each  slab  is  shown  in  Figs.  4 
and  5.  Slab  No.  679,  although  without 
any  transverse  steel  whatever,  cracked 
almost  in  a  straight  line  across  the  cen- 
ter from  side  to  side,  and  failed  prob- 
ably by  tension  in  the  steel.  No.  706, 
a  wide  slab  tested  on  a  short  span, 
failed,  as  might  be  expected,  by  shear. 
The  bearing  cylinder,  6"  in  diameter, 
punched  a  hole  in  the  center  of  this  slab 
at  failure,  and  the  concrete  was  badly 
cracked  under  the  load.  The  cracks  ex- 
tended on  either  side  of  the  load  over  a 
width  of  about  5  ft.     No.  730,  tested  on 
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F'lG.  4 — Bottom  of  Slab  .\fter  Failure, 
Showing  Shape  of  Cracks 

a  0-ft.  span,  failed  probably  by  tension 
in  the  steel,  and  unlike  No.  679,  two 
diagonal  cracks  were  formed  extending 
over  a  width  of  about  5  ft.  No.  736  also 
failed  by  tension.  It  was  the  thinnest 
slab  tested,  and  in  addition  to  the  diag- 
onal cracks,  others  developed  at  right 
angles  and  parallel  to  the  supports.  No. 
737,  like  No.  730,  and  notwithstanding 
the  fact  that  it  was  reinforced  trans- 
versely with  0.33%  of  steel,  developed 
diagonal  cracks,  extending  in  this  case 
over  a  width  of  about  6  ft.  The 
width  over  which  these  tension  cracks 
extend  in  all  of  the  slabs  tested 
is   very  instructive  and  is   indicative  of 


Curves  of  Unit  Oeformo+iorv  on  Top  of  £>lab 

Width  ^a--©- 


Oef lec-tionjs   at    <t. 


5upport 


Fic.  3 — Slab   No 


Span — 5';    Effecttve   Depth — 6';   Reinforcement — 0.91% 
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the  width  over  which  the  bending  mo- 
ment was  most  largely  resisted  at  fail- 
ure. Perhaps  it  is  significant  that  in  the 
cases  of  Nos.  706,  730  and  ~.'.7,  the  widths 
over  which  the  cracks  extend  correspond 
reasonably  well  with  the  calculated  effec- 
tive widths  under  working  loads. 

Conclusions 

No  definite  conclusions  can  be  safely 
drawn  from  the  tests  thus  far  made,  but 
the  data  collected  are  useful  in  indi- 
cating that  in  slabs  of  the  kind  described 
and  of  3-ft.  to  6-ft.  span  length,  the 
concentrated  central  load  might  quite 
safely  be  considered  as  carried  by  a 
width  of  slab  equal  to  not  more  than 
eight-tenths  of  the  span  length.  De- 
tailed conclusions  are  not  warranted  un- 
til more  tests  are  made.  The  specimens, 
on  account  of  their  size,  are  heavy  and 
unwieldy ;  their  testing  is  very  laborious 
and  consumes  time;  and  it  is  therefore 
earnestly  hoped  that  the  solution  of  the 
problem  will  be  hastened  by  the  co- 
operation of  other  investigators  in  this 
field. 


The  Action  of  Various  Substances 
on  Cement  Moil;ars 

The  paper  presented  before  the  six- 
teenth annual  meeting  of  the  Am.  Soc. 
for  Test.  Mat.  by  Richard  K.  Meade.* 
describes  a  series  of  experiments  which 


Engr.,   Baltii 


have  extended  over  the  past  five  or  six 
years  and  which  were  conducted  to  de- 
termine the  effect  on  concrete  of  the 
salts  found  in  ground  waters.  The  salts 
found  in  the  West,  which  are  generally 
called  "alkali  salts"  are  mainly  sodium 
chloride,  magnesium  sulphate,  calcium 
sulphate,  sodium  sulphate  and  sodium 
carbonate. 

The  cement  specimens  used  in  this 
series  of  tests,  were  briquettes  all  made 
of  a  1 :3  mixture,  using  a  normal  Lehigh 
Valley  cement  and  standard  Ottawa  sand. 
After  hardening  2S  das.  in  air  they  were 
immersed  in  solutions  of  these  various 
salts  for  various  periods.  The  paper 
presents  in  detail  tables  showing  the 
action  of  these  salts  on  the  cement 
briquettes  and  the  chemical  analyses  of 
the  constituents  of  the  briquettes  after 
immersion. 

In  investigating  the  action  of  sea  water 
on  concrete,  Mr.  Meade  experimented 
with  barium  chloride  and  barium  car- 
bonate to  determine  what  action  they 
had  in  helping  cement  resist  sea  water. 
These  are  ground  finely  and  mixed  with 
cement.  Barium  chloride  was  added  in 
the  proportion  of  2%  of  the  cement  and 
liarium  carbonate  to  the  extent  of  2% 
and  5%.  The  following  table  shows  the 
action  of  magnesium  sulphate  solutions 
on  cement  mortars  which  contained  bar- 
ium compounds. 

The  use  of  iron  oxide  in  cement 
which  is  exposed  to  sea  water  was  also 
tried  but  without  very  good  success. 
Other  experiments  covered  the  value  of 
using  various  waterproofing  materials 
in  the  cement  mortar  to  be  exposed  to 
sea  water  action.  The  complete  results 
of  tliese  experiments  are  presented  in 
the  paper  in  detail. 

The  paper  also  reports  experiments 
made  to  determine  the  effect  of  sulphuric 
acid  in  dilute  solution  on  concrete  sur- 
faces and  in  general  the  action  of  lub- 
ricating oils  on  concrete  surfaces.  The 
paper  is  of  interest  and  value  in  .sum- 
ming up  concisely  a  wide  range  of  ex- 
periments. 


lous  S.\LTS  ON  Cemi:nt  Mortar 


0  days* . . 
7  days... 
28  days... 
3  months 


Tensile  Strength 

Ib.persq.  in 

,  after  immersion  in 

Magnesium 

CaHum 

Podium 

SodiAm 

Sodium 

Sulphate. 

Chloride. 

Sulphate. 

Sulphate. 

Chloride. 

Carbonate. 

219 

219 

219 

219 

219 

219 

268 

245 

227 

257 

236 

225 

272 

300 

.300 

334 

208 

277 

287 

315 

334 

354 

299 

324 

198 

202 

314 

378 

287 

320 

115 

209 

271 

310 

337 

Disintegrated  Disintegrated 

141 

325 

SCO 

'  The  briquettes  were  aged  28  days  in  air  before  immersion. 
Table  II — Action  of  Magnesium  Sulphate  os  Cemext  Mor 

nARlfM    COMPOU.SDS 


ABs  Containing 


The  MacArthur  Concrete  Pile  & 
Foundation  Co.,  N.  Y.  C,  has  been 
awarded  the  contract  for  the  complete 
foundation  for  the  new  Hartford  City 
Gas  Light  Co.  retort  buildings,  Hartford, 
Conn. 


Age  in  1-pT  c.  nt 
Solution  -f 

MagnOPi:.! 
Sulph;.l- 

Tensile  Strength,  lb.  per  sq.  in.,  of  briquettes  containing 

2  per  cent  of 
I'.nrium  Chloride 

'onate. 

8  per  cent  of 
Barium  Carbonate. 

181 

2i3 
306 
265 
H6 

115 
221 
246 
311 
204 
Disintegrated 

106 

257 

28  days 

340 
340 

274 

'  The  briquettes  were  ngi-d  14  days  i 
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Modern  Methods  in  Track  Bed  Construction 

A   concrete   base,    steel  cross   ties    aJid   efficient  equipment 
produce  iuterestiuET  results 


Street  railways  in  the  U.  S.,  especial- 
ly in  our  larger  cities,  arc  called  upon 
to  liuild  a  track  sub-structure  which  will 
withstand  the  hardest  kind  of  wear. 
The  constructing  engineers  of  these  com- 
panies have  long  ago  realized  that  it 
was  in  no  way  economy  to  use  anything 
but  the  best  materials  and  the  best 
methods,  and  we  find  now  that  the 
American  street  railways  in  their  track 
construction  are  using  the  best  and  most 
permanent  structure  possible. 

Concrete,  of  course,  is  used  very  large- 
ly, and  it  is  now  practically  the  mate- 
rial universal  as  a  base  in  track  con- 
struction. The  accompanying  illustra- 
tions show  not  only  a  very  interesting 
form  of  track  construction  by  the  Cleve- 
land Railway  Co..  Cleveland,  but  also  a 
most  effective  use  of  well  designed 
equipment  to  meet  the  requirements. 

In  the  construction  of  the  track  the 
excavation  is  carried  to  a  depth  of  about 
24  in.  below  the  top  of  the  rail  and  a 
light  steel  tie,  weighing  l-i'/,  lbs.  to  the 
ft,,  is  used.  These  are  bolted  to  tlic 
95-lb.  rail  and  held  in  accurate  positicjn 
by  wooden  blocks. 

Around  these  cross-ties  and  up  to  the 
base  of  the  rail  concrete  is  placed,  and 
the  accompanying  illustrations  show 
what  efficiency  this  equipment  devel- 
ops in  handling  road  bed  construction. 
Interesting  features  are  the  design,  con- 
struction and  operation  of  the  small  14- 
cu.  ft.  mixer'.  The  general  arrangement 
of  the  mixer  is  shown  in  Figs.  1  and  :2, 
The  drum,  mounted  transversely  on  a 
narrow  channel  iron  frame,  is  carried 
on  solid  iron  standard  type  car  wheels. 

The  entire  arrangement  of  the  mixer 
is  tandem,  as  it  were.  The  loading 
chute  is  to  the  rear  and  is  long  and 
narrow,  and  in  front  of  the  drum  is  a 
boom,  a  30'  6"  I-beam,  on  which  travels 
the    distributing   bucket.     The    machine 


'Tliis  is  a  special  street  mixer   manufactured 
by   the    Koehring    Machine   Co.,    Milwaukee 


is  so  designed  that  it  is  very  little  wider 
than  the  track  on  which  it  runs,  so  that 
it  can  be  used  right  down  a  city  street 
without  interfering  to  any  great  extent 
with  the  traffic. 

The  interesting  feature  of  the  equip- 
ment used  on  this  work  is  the  fact  that 
the  front  end  of  the  boom  is  support- 
ed on  an  outrider  as  shown.  This  out- 
rider or  carriage,  which  is  shown  in  de- 
tail in  one  of  the  illustrations  and  also 
in  the  sketch,  is  a  carriage  mounted  on 
four  wheels  and  furnishes  a  point  of 
support  easily  moved. 

The  Distributing  Bucket 

The  bucket  used  to  distribute  the  con- 
crete is  well  arranged  and  works  effi- 
ciently. Jhis  is  a  bottom-dump  bucket 
and  the  bottom  is  formed  by  folding 
leaves  which  open  downward.  Instead 
of  being  controlled  by  exterior  arms  and 
levers,  these  leaves  are  simply  hinged 
and  held  in  place  with  tie  rods  inside 
the     bucket     and     pulled     upward     and 


Fig.  3 — Det.ml  of  the  Ol-trider  o.v  the  Spe- 
ci.\L  Street   Mi-Xer 

downw^ard  by  a  toggle  arm.  The  ar- 
rangement is  shown  in  the  sketch.  Fig. 
4. 

This  toggle  arm  for  closing  the  bucket 
is  so  arranged  that  while  the  bucket 
can  be  carried  out  on  the  trollev  as  far 


as  desired,  yet  the  first  pull  of  the 
cable  in  bringing  the  bucket  back  toward 
tlie  machine  shoves  a  little  shoulder  j 
against  the  arm  a.  This  throws  the  sup- 
porting bracket  r  over  the  center  and 
the  closing  rod  d  drops,  opening  the  bot- 
tom leaves  of  the  bucket.  After  the 
Inicket  is  dumped  and  returns  to  a  po- 
sition under  the  chute  of  the  mixer,  a 
trigger  /  strikes  the  arm  /)  and  thows  it 
l>ack  to  its  original  position.  This  mech- 
.mism  operated  rapidly  and  efficiently 
when  it  was  under  observation.  The 
bucket  starts  out  froin  the  mixer,  gets 
to  the  desired  point  and  seems  to  dump 
immediately.  The  toggle  arm  locks  and 
unlocks  very  much  like  gates  on  ele- 
vated or  subway  trains.  The  arms 
which  support  the  bucket  are  shown  at 
(■  and  /. 

As   to   the   detailed   operation   of   the 
work,    the    following    force    was    being 
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used  at  the  time  these  notes  were  taken  : 
€  men  in  front  of  the  mixer  shoveUng 
the  concrete  into  place  under  the  ties 
and  rails  and  puddling  it  with  their 
shovels ;  2  men  at  the  levers ;  10  men 
behind  the  mixer  shoveling  gravel  into 
the  loading  hopper ;  and  3  men  carry- 
ing up  cement  from  a  supply  car  situ- 
ated about  150  ft.  from  the  mixer.  There 
were  also  two   foremen. 

In  order  to  facilitate  the  work  of  the 
men  behind  the  mixer  as  they  step  for- 
ward with  a  shovelful  of  gravel,  a  large 
platform  is  slid  along  the  rails  imme- 
diately  behind  the  mixer. 

The  entire  equipment  is  moved  back 
a  few  feet  more  than  the  length  of  the 
boom  about  every  six  or  seven  batches ; 
the  bucket  spots  the  concrete  quite  ac- 
curately and  for  the  last  batch  ne.xt  to 
the  mixer  the  bucket  is  run  empty  out 
on  the  boom  and  the  concrete  is  dumped 
directly  into  place.  The  motor  on  the 
mixer  is  situated  in  a  steel  housing.  The 
power  is  furnished  by  trolley.  The 
mixer  is  auto-traction,  and  is  driven  by 
a  sprocket  and  chain  on  one  of  tlie 
axles. 

An  old  fare  register  fastened  to  the 
engine  housing  with  a  cord  convenient 
to  the  operator's  hand  keeps  track  of 
the  number  of  batches  run.  The  opera- 
tor "rings  up  a  batch"  every  time  the 
mixer  is  loaded.  At  eleven  o'clock  when 
the  mixer  had  been  running  I'j  hrs.  the 


Fig.   5 — Det.-ml   Siiovvi.vg  the   Bucket  Dump- 
ing Mechanism 

indicator  showed  that  122  batches  had 
been  run.  Concrete  was  a  1  :C  mix,  us- 
ing gravel.  C.  H.  Clark,  of  the  con- 
struction department  of  the  Cleveland 
Railways  Co.,  believes  that  American 
practice  is  going  to  extremes  in  wet  con- 
crete, and  in  the  concrete  on  this  work 
a  mix  with  a  quaking  consistency  was 
uniformly  used. 


I'lG.   4 — liEiAiL   Showing  the  Operation   op  the   Bottom-Dum 
At  the  left  is  shown  the  bucket  closed.     When  the  bucket  came  back  to  the 


Concrete   Timbers  for   Mine  Use 

.\  timberman  used  to  working  with 
wood  and  able  to  judge  with  fair  accu- 
racy the  proper  size  of  timber  for  sup- 
porting any  one  piece  of  ground  is  apt 
to  be  rather  at  a  loss  when  called  upon 
to  judge  the  amount  of  concrete  neces- 
sary for  the  same  job.  A  recent  issue 
of  Eiig.  and  Mining  Journal  presents  a 
brief  article  by  C.  G.  Mason,  a  mining 
engineer,  who.  in  order  to  guide  the  tim- 
l)ermen  in  such  work,  designed  standard 
concrete  beams  and  specified  the  tim- 
bers to  which  they  would  be  equivalent 
in  strength.  The  timbermen  were  thus 
able  properly  to  proportion  the  beams 
and  distrilnite  the  reinforcement  and  to 
select  the  dimensions  equivalent  to  the 
timber  whicli  their  judgment  selected 
for  tlie  jol)  in  hand. 

Beam  No.  1,  in  the  accompanying 
.sketch,  contains  four  IJ^-'"-  wire  ropes 
spaced  as  shown.  It  is  equivalent  to  a 
timber  10"  x  16"  by  10'. 

The  uniform  load  for  either  timber  or 
beam  is  assumed  at  3,275  lbs.  per  lin.  ft., 
thus  allowing  a  safety  factor  of  4. 
Longer  timbers  or  beams  of  the  same 
section  would  have  the  safe  load  de- 
creased, this  being  for  a  10-in.  x  16-in. 


Unit  Concrete  Be 


i-OR  Mine  Work 


by  l(i-ft.  beam  about  900  lbs.  per  lin.  ft. 

If  it  were  necessary  to  withstand  a 
running  load  of  2,275  lbs.  per  ft.,  the 
depth  of  section  would  be  increased  for 
the  increasing  spans  and  the  reinforce- 
ment added  to.  Thus  for  a  12-ft.  span 
loaded  at  2,275  lbs.  per  ft.,  beam  No.  2 
would  be  used.  This  contains  five 
154-in-  reinforcing  ropes;  for  a  14-ft. 
span,  beam  No.  3  would  be  used,  con- 
taining six  lJ4-in.  reinforcing  cables; 
and  for  a  IC-ft.  span,  the  dimensions  of 
beam  No.  4  would  be  proper,  this  de- 
sign also  including  six  lJ4-in.  cables. 

The  material  used  in  the  reinforce- 
ment was  discarded  hoisting  rope.  It 
was  found  that  there  was  no  shearing 
of  the  bond  between  the  cable  and  the 
concrete,  as  the  hoisting  operation  had 
taken  all  the  stretch  from  the  calilcs, 
making  them  as  efficient  as  liars. 


ger  t  intercepted  th< 
At  the  right,  the  sh 
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b,  and  a  is  revolved  over  its  center,  pulling  up  c  and  closing  the  bucket. 
s  i?  revolved  to  strike  a,   throw  it  over  its  center  and  dump  the  bucket 


California  is  active  in  concrete  high- 
way work.  The  .state  highway,  north 
of  Fresno,  has  been  completed  over  a 
distance  of  more  than  12  miles. 
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Economical   Construction   With   Bulk   Cement 


J.    a.    IirBBEBTOIT 


'Wlien  cement  le  shipped  in  bulk,  it  packs  down  so  closely 
that  It  can  be  walked  on  wlthont  sinking  in,  and  has  an  an^le 
of  Inclination  of  90'.  On  this  work  the  builders  tried  cement 
In  bag's  and  bulk,  and  bulk  cement  saved  tbem  $.1139  per  en. 
yd.  of  concrete 


The  Chicago,  Milwaukee  and  St.  Paul 
Ry.  has  recently  developed  the  use  of 
bulk  cement  in  a  most  interesting  way, 
and  is  finding  that  the  handling  of  the 
material  in  this  form  results  in  a  lower 
cosd  per  yd.  of  concrete  and  in  a  great- 
ly increased  labor  efficiency.  When  the 
rai'.road  began,  this  spring,  to  elevate 
the  tracks  along  Bloomingdale  Rd..  Chi- 
cago, the  construction  of  the  retaining 
walls  was  begun  with  sacked  cement. 
One  track  only  was  available  for  con- 
struction purposes,  so  it  was  found  ne- 
cessary to  couple  up  the  mixer  car  with 
the  cement  and  gravel  cars,  and  place 
the  cement  car  at  the  opposite  end  of 
the  train.  The  cement  was  handled 
through  the  end  door  of  the  car  as 
shown  in  Fig.  1,  and  then  wheeled  the 
length  of  the  train  on  runways  along 
the  gondola  cars  containing  the  sand  and 
stone  to  the  charging  platform  on  the 
mixer  car.  Here  it  was  piled  as  shown 
in  Fig.  2,  until  needed.  Fig.  2  also 
shows  a  condition  that  was  found  to 
occur  with  annoying  frequency  while 
sacked  cement  was  being  used.  In  the 
illustration  may  be  seen  a  number  of 
laborers  standing  idle  until  the  necessary 
number  of  sacks  of  cement  can  be  emp- 
tied into  the  mixer.  It  also  shows  the 
unsatisfactory  conditions  on  the  charg- 
ing platform  due  to  the  fact  that  a  con- 
siderable area  was  necessarily  occupied 
by  sacks  of  cement  and  empty  sacks, 
thereby  interfering  with  the  proper  pas- 
sage of  the  wheelbarrows  containing  the 
sand  and  stone.  Fig.  3  shows  the  ap- 
pearancei  of  the  charging  platform  after 
the  use  of  bulk  cement  was  begun.  The 
entire  platform  was  free  and  unob- 
structed, the  barrows  of  sand,  stone  and 
bulk  cement  passed  around  the  hopper 
in  orderly  routine,  each  one  being  emp- 
tied in  the  same  way  and  in  the  same 

f62l 


time,  and  the  wheelers  passed 
back  in  regular  order  without 
lavs  or  interference. 


directly 
any   de- 


s-   Mixer  PtATPORM  Due  to  Accumulation  of 
IT,   C.   M.  &   St.   p.   Track   Elevation 

Bulk  Cement  Makes  for  Economy 

A  trial  was  made  of  a  couple  of  car- 
loads of  bulk  cement,  and  the  advan- 
tages of  using  the  material  in  this  form 
were  so  clearly  demonstrated  that  the 
job  has  been  conducted  with  bulk  ce- 
ment ever  since.  As  nearly  as  may  be 
estimated  by  an  outsider,  there  is  a  sav- 
ing of  $.0867  per  yard  of  concrete  due 
to  the  elimination  of  sack  losses  and 
the  expense  of  counting,  bundling  and 
shipping  empty  sacks,  and  an  additional 
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6 — Labor    Saving   Methods   op   Holding   Brackets   to  C»- 
MENT  Car  by  Means  of  Rope  and  Hooks,  the  Entire 
Time  Necessary  for  Attachment  Being  Five 
Minutes 


saving  in  direct  construction  labor  of 
$.0272  per  yd.,  making  a  total  saving  of 
$.1139  per  cu.  yd.  of  concrete.  The 
handling  of  bulk  cement  has  been  found 
to  be  very  simple,  just  as  simple,  in  fact, 
as  the  handling  of  sand.  By  the  time  a 
shipment  has  reached  destination  the  ce- 
ment has  packed  down  so  closely  in  the 
car  that  the  men  can  walk  on  the  sur- 
face of  the  cement  with  perfect  ease  and 
without  sinking  into  it  to  any  appreci- 
able degree.  As  it  stands  in  the  car  the 
cement  has  an  angle  of  inclination  of 
practically  90°,  so  it  is  a  very  simple 
matter  to  shovel  it  into  the  wheelbar- 
rows. There  is  no  more  dust  in  the 
car  than  there  would  be  if  sacks  of  ce- 
ment were  being  loaded  onto  trucks, 
while  Fig.  4  shows  how  little  dust  there 
is  when  a  barrow  load  is  dumped  into 
the  mixer.  It  is  interesting  to  note  that 
this  picture  was  taken  on  a  day  when 
there  was  a  good  stiff  wind  blowing,  but, 
thanks  to  th^  wheelbarrow,  which  acted 
as  a  windshield,  there  was  actually  less 
dust  allowed  to  escape  into  the  air  than 
there  would  have  been  had  the  cement 
been  emptied  out  of  sacks. 

Figs.  5  and  6  show  an  interesting  ar- 
rangement that  was  devised  by  one  of 
the  foremen  on  the  job  to  facilitate 
handling  bulk  cement  from  the  car  to 
the  mixer.  When  the  use  of  bulk  ce- 
ment was  begun  the  cement  car  was 
placed  next  to  the  mixer  car  in  order 
to  decrease  the  distance  that  the  cement 
would  have  to  be  wheeled,  and  runways 
were  built  to  the  car  door  from  the 
charging  platform.  These  runways 
were  carried  on  uprights  that  rested  on 
the  ground  and  supports  nailed  to  the 
side  of  the  car,  so  that  the  structure 
practically  had  to  be  rebuilt  every  time 
a  new  car  was  set.  The  foreman  con- 
ceived the  idea  of  carrying  the  runways 
on  brackets  hung  from  the  car  roof  as 
shown  in  Fig.  5,  so  that  it  is  now  a 
matter  of  a  very  short  time  to  place 
the  runways  on  a  new  car.  Fig.  C  shows 
how  the  brackets  are  hung  from  the  top 
of  the  car  and  secured  against  sliding 
off  by  means  of  ropes  and  hooks  that 
fasten  under  the  eaves  on  the  opposite 
side  of  the  car.  When  the  work  of  un- 
loading begins,  the  top  of  the  cement  is 
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practically  on  a  level  with  the  lower  end 
of  the  runway  and  as  the  work  of  un- 
loading progresses  additional  runways 
are  placed  inside  the  car,  running  from 
either  end  up  to  the  center,  so  that  the 
work  of  wheeling  the  cement  out  and  up 
to  the  charging  platform  is  compara- 
tively easy.  As  the  cement  is  now  hand- 
led, a  shoveler  is  placed  in  either  end  of 
the  car.  The  shovelers  load  the  bar- 
rows for  the  wheelers,  taking  from  45 
sec.  to  50  sec.  to  load  a  barrow.  This 
is  practically  the  same  time  that  was 
required    in   order   to   load    and    unload 


Fic.    7 — Sketch    Showing   Bracket   for    Rcn. 

WAY  on    Side  of  Cement  Car   When 

Handling   Bulk   Ceuent 

For  this,  use  second  hand  3"  x  0"  for  hang- 
er and  2"  X  6"  for  brackets:  J^-in.  Manila 
line    for   handling   and   anchoring. 


wheelbarrows  with  sacked  cement,  so 
that  no  labor  is  lost  in  the  handling  of 
the  material,  while  under  present  con- 
ditions a  saving  is  made  of  the  wages 
of  the  men  who  were  formerly  sta- 
tioned on  the  charging  platform  to  han- 
dle, untie  and  empty  sacks,  and  to  take 
care  of  the  empty  sacks. 


Flat  Roof  Construction 
In  the  recent  development  in  concrete 
houses  at  Nanticoke,  Pa.,  which  has 
been  described  in  past  issues  of  CoK- 
crete-Cement  Age,  flat  concrete  roofs 
were  used  throughout.  In  the  construc- 
tion of  these  a  flat  concrete  slab  was 
placed,  being  poured  on  steel  panel 
plates.  This  was  graded  to  a  pitch  oi* 
the  upper  surface  by  applying  a  cinder 
and  cement  concrete  fill.  On  top  of 
this  a  tar  and   felt  roof   was  placed. 

Wooden  strips  were  nailed  to  the  un- 
der side  of  the  roof  and  to  this  the  latb 
and  plaster  were  applied.  These  roofs 
were  entirely  waterproof  even  before 
the  composition  roofing  was  placed,  but 
as  a  precaution  against  shrinkage  joints 
or  cracks,  tar  and  felt  were  used.  So 
far  the  results  have  been  satisfactory. 
It  has  been  found  in  building  such 
flat  roofs  that  if  large  casement  windows 
are  placed  near  the  underside  of  the 
roof,  so  that  the  hot  air  can  easily  es- 
cape, there  is  little  difficulty  from  ex- 
cessive heat  in  hot  climates.  In  these 
climates  it  has  been  necessary  to  fur 
down  the  root  to  prevent  condensation 
in  cold  weather. 


Puzzolan  cement  was  manufactured 
in  1912  at  three  plants  in  the  U.  S.— at 
North  Birmingham,  Ala.,  Strulhcrs,  O., 
and  Sharon,  Pa.— "Collos"  cement  at 
Buflfalo,  N.  y.  The  output  of  puzzolan 
and  "Collos"  cements  in  1912,  as  stated 
in  a  recent  bulletin  issued  by  the  U.  Sw 
Geological  Survey,  was  91,867  bbls.^ 
valued  at  $77,303.  compared  with  93,230' 
bbls.,  valued  at  $77,786,  in  1911.  This 
represents  a  decrease  in  quantity  of 
1.363  bbls.  and  a  decrease  in  value  of 
$423.  The  average  price  per  bbl.  of  these 
slag  cements  in  1911  and  1912  was  83.4 
cts.  It  is  remarkable  that  in  1912  the 
average  price  of  slag  cement  was,  per- 
haps for  the  first  time,  2.1  cts.  higher 
than  that  of  Portland  cement.  One  rea- 
son for  the  present  high  average  price 
of  puzzolan  cement  is  that  a  consider- 
able quantity  of  this  product  is  of  ai 
light  color  and  is  considered  to  be  non- 
staining  and  consequently  sold  at  a  much< 
higher  price  than  ordinary  gray  or 
brown   cements. 
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Fireproof  Construction  in  Mines 

Engineers  who  have  made  a  study  of  mine  construction 
development  know  that  fire-resisting:  structures  are  essential 
for  underground  work. 


In  a  recent  address  before  the  Min- 
ing and  Fuel  Conference,  at  the  Univ. 
of  Ilhnois,  Urbana,  111.,  Herbert  M.  Wil- 
son, of  the  U.  S.  Bur.  of  Mines,  stated 
that  mine  fires  are  more  frequent  of 
occurrence  and  more  destructive  of  prop- 
ertj'  than  are  mine  explosions.  Mr.  Wil- 
son calls  attention  not  only  to  the  recent 
mine  disasters  which  took  a  heavy  toll 
of  life,  but  he  also  notes  the  almost 
incredible  loss  by  fire.  There  has  been 
destroyed  $25,000,000  worth  of  coal  in  the 
last  50  years  in  a  mine  fire  still  burning 
near  Summit  Hill,  Pa.  The  mine  fire  at 
Cherr}-,  111.,  and  the  Pancoast  mine  fire 
near  Scranton,  Pa.,  have  recently  been 
most  destructive  to  life. 

But  more  shocking  than  all.  Mr.  Wil- 
son said,  is  the  fact  evidenced  bj-  the 
records  that  the  greater  number  of  these 
disastrous  fires  had  their  origin  in  triv- 
ial causes  and,  had  proper  safety  regu- 
lations been  in  force,  proper  means  been 
at  hand  for  fighting  fires,  and  reason- 
able practice  and  enforcement  of  the 
rules  been  had,  these  fires  might  have 
been   quickly   extinguished. 

There  has  been  developed  in  recent 
years  a  large  volume  of  detailed  informa- 
tion concerning  methods  and  costs  of 
permanent  underground  construction. 
Shaft  lining  should  unquestionably  be  of 
fire-proof  construction.  The  construc- 
tion may  be  of  brick,  of  monolithic  or  of 
reinforced  concrete,  or  of  structural  steel 
backed  by  steel  lagging  or  reinforced 
concrete  slab  or  curtain  wall,  as  local 
conditions,  availability  of  materials  and 
cost  may  indicate.  Numerous  admirable 
examples  are  availal)le  to  the  designer 
for  shafts  of  circular,  elliptical,  and  rec- 
tangular cross-section.  These  have  been 
constructed  in  the  metal  mines  in  Ne- 
vada. Montana.  Michigan  and  elsewhere, 
as  well  as  in  coal  mines  from  Colorado 
to  eastern  Pennsylvania. 

It  will  be  a  long  time  before  wooden 
mine  timbers  are  displaced  to  any  ap- 
preciable extent  by  those  of  metal  or 
reinforced  concrete,  yet  the  endeavor 
.should  constantly  be  to  bring  about  this 
substitution,  not  only  on  account  of 
greater  protection  from  fire,  but  also 
because  of  greater  permanency  in  con- 
struction and  consequent  ultimate  less 
cost 

Of  all  the  elements  in  the  mine,  the 
stable  or  the  underground  engine  room 
should  demand  first  attention.  Several 
examples  of  excellent  and  cheap  fire- 
proof construction  in  stables  are  to  be 
seen  in  the  coal  mines  of  Pennsylvania, 
and  elsewhere. 

There  is  also  a  large  field  for  experi- 
mental work  in  the  design  and  construc- 
tion of  shaft  and  main  haulage  ways  in 
concrete,  the  cost  of  which  shall  be  kept 
at  a  minimum  by  the  use  of  local  mine 
rock  and  refuse  as  aggregate.  Where 
considerable  pressure  is  to  be  resisted, 
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the  best  materials,  mixed  and  laid  in  the 
most  approved  manner,  are  essential. 
Nevertheless,  there  are  many  mines 
where  the  essential  is  rather  protection 
from  seepage  and  inflammability,  and 
where  a  minimum  of  compressive 
strength  will  suffice.  Under  such  cir- 
cumstances mine  rock  and  other  mine 
waste,  sand  or  other  fines  locally  avail- 
able may  greatly  reduce  the  cost  of  ma- 
terial. 
i;ow  Value  Concretes  for  mine  Work 

The  following  compressive  tests  were 
made  b}-  the  engineers  of  the  Bureau  of 
Mines  on  large-sized  cubes  of  concrete 
made  with  mine  rock,  culm,  ashes,  sand, 
and  gravel  gathered  in  and  about  the 
anthracite  mines  of  Pennsylvania.  The 
proportion  of  cement  used  was  very  low 
in  order  to  secure  results  on  the  cheap- 
est mixture.  These  tests  are  compared 
with  the  best  average  results  procured 
with  rich  concrete  of  furnace  cinders 
and  the  best  river  sand  and  gravel,  viz. : 
1  cement :  3  anthracite  cinders :  6  break- 
er refuse,  425  lbs.  per  sq.  in.;  1  cement: 
7  anthracite  culm,  430  lbs.  per  sq.  in. ; 
1  cement :  3  sand :  7  breaker  refuse,  455 
lbs.  per  sq.  in. ;  1  cement ;  3  sand :  7 
mine  rock,  594  lbs.  per  sq.  in.  These  re- 
sults are  comparable  with :  1  cement :  2 
sand :  5  cinders,  2,300  lbs.  per  sq.  in. ; 
and  1  cement :  2  sand :  4  gravel,  4.800 
lbs.  per  sq.  in. 

With  proper  preliminary  designing,  it 
may  be  possible  to  keep  in  stock  a  few 
permanent  forms  for  molding  concrete. 
With  such  forms,  shafts  and  tunnels 
can  be  cheaply  constructed  after  the 
manner  in  which  concrete  sewers  and 
water  supply  tunnels  for  cities  are  now 
built.  There  are  abundant  published 
data  regarding  the  cost  per  lin.  ft.  of 
permanent  and  non-inflanunable  shaft 
and  entry  lining,  showing,  in  many  cases, 
that  in  a  period  of  say  10  yrs.  or  15  yrs. 
such  lining  is  measurably  cheaper  than 
timber  lining  which  may  have  to  be  re- 
newed several  times  in  the  same  period. 
Probably  no  portion  of  a  coal  mine 
should  be  so  carefully  constructed  as 
stoppings  and  overcasts.  Here  concrete 
has  the  advantage  over  timlier,  becau.se 
of  the  less  resistance  to  air-currents  and 
the  great  importance  of  having  them  fire- 
proof. 
Permanent  Mine  Timbers  Essential 

With  mine  timbers,  as  with  shaft  and 
entry  linings,  there  are  many  excellent 
examples  reported  in  detail  where  steel 
and  where  reinforced  concrete  have  lieen 
used  to  replace  wooden  timbers.  The 
mine  timber  problem  is  one  of  the  most 
urgent  confronting  the  mine  operator. 
The  forests  of  the  U.  S.  are  rapidly  dis- 
appearing and  the  cost  of  timber  is  rap- 
idly increasing  until  a  point  has  been 
reached  for  many  forms  of  construction 
where  in  those  portions  of  the  country 


most  distant  from  timber  resources 
either  steel  or  reinforced  concrete  is 
cheaper  even  in  first  cost.  In  many  wet 
mines  wooden  timbers  have  to  be  re- 
newed every  three  years.  Steel  and  con- 
crete timbers  may  last  indefinitely. 
Wooden  sets,  according  to  their  dimen- 
sions, may  cost,  in  place,  $10  to  $30, 
more  or  less,  though  there  are  records 
of  steel  sets  costing  about  the  same  sum 
under  similar  conditions,  whereas  after 
a  period  of  15  years  the  permanent 
timbering  will  have  cost  one-third  or 
one-fourth  the  price  of  the  wooden  sets. 
Reinforced  concrete,  especially  when 
laid  in  place,  is  not  well  adapted  to  mine 
timbers  because  of  the  difficulty  in  plac- 
ing forms  and  pouring,  and  the  slowness 
in  setting  and  in  developing  maximum 
resistance.  Such  timbers  have,  however, 
been  satisfactorily  molded  and  seasoned 
in  required  lengths  in  the  open  and  then 
conveyed  underground  and  placed  much 
as  are  wooden  timbers. 

There  is  every  reason  to  anticipate 
with  confidence  that  the  time  is  rapid- 
ly approaching  when,  due  not  only  to 
an  awakened  public  sentiment  demand- 
ing greater  safety  in  mines,  and  in  some 
measure  also  because  of  the  greater 
safety  demanded  by  the  enactment  of 
Workmen's  Compensation  Laws,  but 
more  especially  because  of  the  relatively 
increasing  cost  of  wooden  timbers,  as 
compared  with  metal  and  concrete  and 
the  greater  permanency  of  the  latter, 
fire-proof  construction  within  our  mines 
will  rapidly  supersede  the  more  preva- 
lent inflammable  construction. 


Painting  Concrete  Surfaces 

.^t  a  recent  meeting  of  the  Canton 
Builders'  Exchange,  Canton,  O.,  Geo. 
H.  Gresser  addressed  the  meeting  on 
the  subject  of  painting  concrete  sur- 
faces. In  discussing  in  general  some 
of  the  salient  features  of  this  problem 
and  indicating  past  failures  in  the  use 
ofoil  paints,  Mr.  Gresser  points  out  th-; 
present  success  of  the  specially  pre- 
pared cement  paint,  which  is  now  a 
standard   material   on   the   market. 

These  paints,  Mr.  Gresser  stated,  must 
not  be  put  on  over  damp  surfaces  and 
will  cover  on  the  average  about  200  sq. 
ft.  to  the  gallon,  one  coat.  The  mate- 
rials in  general  give  a  flat  finish  and 
add  to  the  cost  of  the  building  about 
35c  to  40c  per  sq.  yd.  of  surface  paint- 
ed. A  good  deal  depends  upon  the  sur- 
face finish  of  the  concrete  as  the  cost 
of  labor  and  materials  run  up  rapidly 
with  stucco  and  rough-cast  surfaces. 

In  painting  interior  walls,  Mr.  Gres- 
ser points  out  the  necessity  of  taking 
the  precaution  of  applying  an  interior 
dampproof  paint  before  putting  on  the 
surface  paint,  and  he  closes  with  an  ur- 
gent appeal  to  contractors  in  general  to 
investigate  this  field  carefully  as  the 
possibility  of  surface  painted  concrete 
buildings  opens  up  a  big  line  of  work. 
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Through  Fire  and  Flood  at  Dayton 


BY  WM.   WALTER  SMITH 


A  reinforced  concrete  building'  in  the  heart  of  the  flood 
and  fire-Bwept  district  of  Dayton  remained  not  only  struc- 
turally intact  but  became  a  haven  of  refuge  for  over  30C 
people 


Building  No.  1  of  the  Beaver  Light 
and  Power  Co.,  Dayton,  O.,  was  subject- 
ed to  an  unusual  and  simultaneous  test 
of  fire  and  flood  in  the  destructive  flood 
in  that  city  in  the  latter  part  of  March. 
This  structure  is  of  reinforced  concrete 
throughout  and  successfully  withstood 
the  double  test.  It  not  only  stopped  the 
conflagration,  which  threatened  to  de- 
stroy Dayton  at  a  time  when  the  city 
was  utterly  helpless,  but  was  also  the 
means  of  saving  the  lives  of  300  people, 
of  whom  75  were  women  and  15  were 
babies. 

The  Beaver  building  is  located  on  filled 
ground  and  in  what  is  said  to  have  been 
the  old  channel  of  the  Miami  river,  pre- 
vious to  1866.  The  course  of  the  river 
was  lengthened  and  the  stream  was 
thrown  nearer  to  the  north  bluffs  in 
order  to  increase  the  business  area  of 
the  city.  Consequently,  when  the  levees 
broke  above  the  city,  the  waters  raced 
over  the  old  and  shorter  course  until 
the  flood  was  14'  deep  at  this  structure. 
So  strong  was  the  current  that  it  re- 
moved not  only  the  light  "macholite"' 
partitions  in  the  first  floor  and  base- 
ment, but  also  carried  out  the  stock  of 
the  several  concerns  occupying  space 
there.  The  strength  of  the  current  may 
be  judged  from  the  fact  that  it  swept 
out  the  two-ton  safe  from  the  produce 
market  of  Office  Bros,  in  the  Fourth 
and  St.  Clair  corner  of  the  building  and 
carried  it  beyond  the  corner  of  Fifth 
and  Jefferson  Streets,  a  distance  of  more 
than  two  blocks,  approximately  800  ft. 
Among  the  debris  continually  brought 
down  against  the  structure  was  a  large 


oil  tank  20'  in  diameter  and  12'  high, 
filled  with  oil,  which  struck  the  north- 
east corner  pier  of  the  building.  The 
coUison  resulted  in  little  damage  to  the 
structure,  but  the  oil  tank  fortunately 
was  punctured,  which  allowed  the  oil  to 
escape  and  removed  a  threatening  possi- 
bility of  fire  and  explosion. 

When  the  flood  waters  were  highest, 
an  explosion  occurred  in  a  pharmacy 
a  half  block  distant  from  the  Braver 
building  and  the  store  immediately  took 
fire.  The  flames  spread  to  the  adjoin- 
ing buildings  and  then  leaped  Third  St. 
into  the  block  of  which  the  Beaver 
building  is  a  part.  In  this  block,  among 
other  things,  were  located  paint  and  sup- 
ply stores  of  Lowe  Bros.,  Barrett  Mfg. 
Co.,  and  Irwin,  Jewell  &  Vinson.  Lowe 
Bros,  likewise  had  a  paint  warehouse. 
There  were  also  several  liquor  houses 
and  a  hardware  and  ammunition  store  of 
Clem  L.  Kimmel,  which  was  in  close 
proximity  to  the  concrete  building. 
These  stores  furnished  fine  fuel  for  the 
fire.  Flames  shot  up  150'  in  height. 
Building  Sheltered  a  Host 

As  soon  as  the  conflagration  became 
threatening,  people  in  the  surrounding 
frame  and  brick  structures  immediately 
fled  over  roofs,  over  spaces  spanned  by 
hastily  built  make-shift  !)ridges  and 
sought  safety  in  the  fireproof  concrete 
building.  Two  janitors  and  three  clerks 
aided  in  the  rescue  work  until  there 
were  300  people  housed  in  this  structure. 
The  wind  brought  down  the  fierce  con- 
flagration on  the  Beaver  building,  and 
the  unmolested  flames  entirely  destroyed 
the  houses  across  the  alhv  ;iii'l    14'  ili--- 


tant  down  to  the  water-line.  So  intense 
was  the  heat,  even  inside  the  concrete 
building,  that  the  refugees  could  not, 
under  any  consideration,  approach  near- 
er than  20'  to  the  wall  adjacent  to  the 
flames.  Fortunately  the  temporary  oc- 
cupants had  had  suflicient  foresight  to 
make  their  position  more  secure  by  pre- 
viously removing  all  inflammable  stock 
from  that  side  of  the  structure  threat- 
ened by  the  flames.  The  only  damage 
which  the  concrete  building  suffered  was 
a  slight  spalling  of  the  exposed  concrete 
surface  and  a  few  broken  window  panes, 
which  were  shattered  by  bullets  from  the 
exploding   ammunition    in   the   hardware 


Fig.  2— The  Beaver  Bldg.,  D.vvio.\,  O..  Win 

STOOD  A  Flood  That  Was  Strong  Enough 

TO  Sweep  This  Safe  SOO  Ft. 


store.  The  sash  steel',  but  the  panes 
were  not  of  wire-glass  and  were  con- 
sequently so  badly  damaged  that  all  on 
the  side  attacked  by  fire  will  have  to  be 
replaced. 

The  refugees  were  marooned  from 
Tuesday  morning  until  Friday.  A 
motor  boat  brought  some  supplies 
Thursday  morning,  but  previous  to  that 
time  they  were  forced  to  subsist  entirely 
on  candy  as  food  and  grape-juice  as 
drink,  which  they  obtained  from  a  candy 
factory  located  in  the  third  floor  of 
this  building.  The  furnaces  were  in 
the  basement  and  were  consequently 
useless.  To  make  the  women  and  chil- 
dren more  comfortable,  charcoal  fires 
were  built  in  forges  brought  up  from 
machine  shops  on  the  second  floor. 

Beaver  building  No.  1  was  designed 
and  built  in  1909  by  Schenck  &  Williams, 
architects,  and  O.  P.  Hazcn  &  Co.,  con- 
tractors, Dayton.  O.  It  was  planned 
as  a  three-story  structure,  but  at  the 
time  of  its  erection  a  fourth  and  a  fifth 
story  were  added.  Its  dimensions  are 
170'  by  204'  with  the  first  story  14'  and 
the  others  12'  in  height.  The  cost  was 
approximately  $140,000.  It  is  of  the 
beam  and  girder  type.  As  this  was  one 
of  the  early  reinforced  concrete  build- 
ings erected  in  Dayton  the  public  had 
for  some  time  a  false  idea  that  the 
"cheese"  building,  as  they  called  it,  was 
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—Work    on    ti 

neapolis 
At    the    door    of    the    shed    two    men 
packs  of  cement  into  wheelbarrows 


not  safe,  and  consequently  the  owner, 
Fred  L.  Beaver,  was  unable  to  rent  any- 
thing except  the  first  floor.  Ultimately 
he  himself  lost  faith  in  his  structure  and 
gave  a  long-term  lease  on  it  to  the 
architects.  Eventually  all  space  was 
rented  and  so  satisfactory  was  this  first 
concrete  building  that  it  has  made  this 
type  of  structure  a  favorite  in  Dayton. 
Two  days  after  the  flood  waters  sub- 
sided the  Beaver  building  was  ready  for 
operation.  In  this  respect  it  ranked 
first  of  all  structures  in  Dayton.  It  was 
materially  aided  by  the  fact  that,  on 
account  of  the  rigidity  of  its  structural 
material,  the  elevator  motors  were 
located  overhead  and  entirely  above  in- 
undation. 


Bulking  Bagged  Cement  Obviates 
Congestion  at  Mixer 

Much  interest  is  now  being  directed 
toward  the  possible  economy  factors 
offered  by  handling  cement  in  bulk  in- 
stead of  putting  it  into  sack  contain- 
ers at  the  mill.  As  throwing  an  inter- 
esting sidelight  on  the  problem  as  a 
whole,  the  accompanying  photographs 
and  letter  received  from  B.  H.  Stahl,  of 
Haglin-Stahr  Co.,  contractors,  Minne- 
apolis, is  of  value. 

These  contractors  empty  .the  cement 
into  wheelbarrows  at  the  cement  shed 
and  wheel  it  to  the  mixer.  By  doing 
this,  they  state,  the  congested  conditions 
around  the  mixer  are  largely  eliminated  ; 
sacks  are  emptied   in  the  open  and  kept 


Even  before  the  flood  the  Beaver 
building  was  one  of  the  most  popular 
structures  in  the  city  and  space  in  it 
was  always  at  a  premium.  Needless  to 
say,  its  popularity  has  not  been  de- 
creased bv  recent  events. 


John  M.  .  John,  of  the  Pet- 

tyjohn Co.,  Icrrf  11,'iute,  Ind.,  has  been 
granted  a  design  patent  on  an  ornament- 
al concrete  illuminating  standard.  This 
standard  has  been  in  use  for  some  time. 
The  company  is  now  installing  65  stand- 
ards at  DeKalb,  111. 


together  in  a  dry  place,  away  from  the 
water  which  is  usually  found  around  the 
mixer.  The  actual  time,  too,  required 
for  dumping  the  cement  into  the  mixer 
is  far  less  from  wheelbarrows  than  from 
bags.  If  these  contractors  believe  that 
it  is  better  to  handle  cement  in  this  way 
even  when  it  has  been  received  in  sacks, 
it  would  certainly  seem  that  there  must 
be  considerable  value  to  the  suggestion 
of  shipping  cement  in  bulk. 

It  should  be  pointed  out,  however,  that 
on  most  work  a  man  is  required  behind 
the  mixer  to  superintend  the  general 
operation  of  getting  the  sand  and  aggre- 


gate into  the  mixer  and  part  of  his 
work  usually  consists  of  emptying  the 
cement  sacks  into  the  mixer  hopper.  It 
is  not  clear  therefore  what  labor  is  ac- 
tually saved  under  this  arrangement. 
The  saving  in  time  is  apparent.  The 
letter  follows: 

"In  regard  to  our  methods  of  dump- 
ing cement  into  wheelbarrows  at  the 
Murphy  garage  we  wish  to  say  that  this 
was  done  mainly  to  relieve  the  conges- 
tion caused  by  large  piles  of  cement 
sacks  around  the  mixer.  We  also  keep 
the  cement  sacks  dryer  and  save  loss  on 
them. 

"Our  experience  has  been  that  it  does 
not  cost  any  more  to  dump  the  cement 
into  wheelbarrows  in  the  cement  shed 
and  then  dump  into  the  mixer  than  to 
handle  in  the  usual  way.  Our  men  have 
been  doing  this  for  several  years  and 
we  had  not  thought  there  was  anything 
novel  about  it,  until  we  received  your 
inquiry." 


[66] 


Forms  for  Siphon  Spillways 

In  the  July,  1913,  issue  appeared  a 
ik-scription  of  siphon  spillways,  which 
are  used  in  concrete  dams  to  take  care 
of  the  overflow,  and  of  interest  in  this 
connection  is  the  way  in  which  the 
forms  for  these  siphons  are  built.  The 
openings  for  the  siphons  are  so  small 
that  the  recesses  formed  in  the  masonry 
are  somewhat  diflicult  of  access.  On 
the  work  at  Smith  Basin,  Contract  No. 
25,  N.  Y.  Barge  Canal,  the  forms  for 
the  siphons  were  divided  into  four  sec- 
tions. The  forms  for  the  inlet  and  the 
lower  part  of  the  outlet  were  made  in 
the  ordinary  manner,  as  it  was  possible 
for  a  man  to  work  in  these  portions  and 
tear  out  the  forms  after  the  concrete 
had  set.  The  form  for  the  downstream 
leg  from  the  outlet  to  the  crown  was 
made  collapsible  and  the  concrete  was 
deposited  up  to  the  level  of  the  crown 
and  allowed  to  set;  afterwards  the  form 
was  collapsed  and  removed.  The  form 
for  the  crown  of  the  siphon  was  inac- 
cessible and  could  not  be  removed.  It 
was,  therefore,  made  of  cast  iron  and 
left  permanently  in  place. 
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'We  learn  best  by  doing'.  Tliis  department  is  a  place  of 
exchangre  between  those  men  who  know  from  specialized  ex- 
perience and  those  men  who  want  to  know.  The  Siscnsslons 
are  apeciSc  and  direct.  In  the  following-  pag-es  the  topical 
heads  show  the  many  lines  of  activity  In  the  concrete  field 
which  are  covered.  Questions  and  Discussions  are  cordially 
invited 


286.     Concrete  Floors  in  Soap 
Factories 
"Do    the    fats    and    alkalies    used   in 
manufacturing  soap  have  any  effect  on 
concrete  wearing  surfaces^" 

286.    Discussion  by  C.  W.  Boynton* 

In  regard  to  the  use  of  concrete  floors 
in  soap  factories,  we  wish  to  say  that 
so  far  a  thorough  search  of  our  refer- 
ence files  and  library  has  disclosed  only 
one  account  of  such  work.  This  deals 
with  the  concrete  floors  for  the  soap 
factory  of  Armour  &  Co.,  Chicago, 
built  in  1905-06,  the  construction  of 
which  is  described  in  Engineering 
Record  for  June  2,  1906.  The  superin- 
tendent of  this  plant  has  told  us  that 
these  floors,  which  have  now  been  in 
use  over  6  yrs..  are  not  protected  from 
the  lye  or  fatty  acids  that  reach  them 
and  he  does  not  see  that  they  are  dam- 
aged to  any  extent  W  the  use  they 
receive.  He  believes  that  mineral  acids 
would,  no  doubt,  injure  the  floors  if 
the  process  were  one  in  which  mineral 
acids  were  used.  Of  course,  concrete 
floors  intended  for  such  purposes  should 
be  given  at  least  two  weeks'  time  to 
harden  thoroughly  before  they  are  put 
into  service,  as  the  green  concrete  might 
be  damaged  by  the  lye  and  acids  spat- 
tered upon  it,  as  happens  more  or  less 
in  the  operation  of  soap  making. 


286.  DisctjssioN  BY  W.  H.  Kellogg,  jR.f 
Mr.  Pacini  in  an  article  entitled  "The 
Hydration  and  the  Hydrolysis  of  Port- 
land Cement"  which  appeared  in  your 
paper  of  Dec,  1912,  and  .\pril,  1913,  has 
outlined  a  geiieralization  to  cover  chemi- 
cal disintegration  of  concrete  caused  by 
electrolytes  in  solution.  The  deteriorat- 
ing action  of  caustic  soda  would  fall 
into  this  class  of  reactions  and  may, 
therefore,  be  considered  an  accelerated 
hydrolysis  of  the  cement.  In  addition, 
caustic  soda  has  a  direct  solvent  action 
upon  silicates  and  aluminates.  forming 
sodium  silicate  and  sodium  aluminate, 
both  salts  being  quite  soluble  in  water. 
This,  of  course,  means  a  direct  removal 
of  the  acidic  elements  of  the  cement 
colloid  and  its  decomposition. 

As  to  remedies,  the  obvious  one  is  to 
keep   the  caustic    soda   away    from   the 

'Eng.   in   Charge,   Informalion    Btireau,   Uni. 
versa!  Portland  Cement  Co.,  Chicago 
tSec.,   Girvan-Nachod   Co.,   N.   Y.   C. 
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concrete  and  the  majority  of  water- 
proofing materials  are  perfectly  useless 
in  this  case,  since  they  are  attacked  by 
the  alkali.  Any  saponifiable  material, 
such  as  oily  or  fatty  or  resinous  bases, 
is  removed  by  the  soda.  A  continuous 
stratum  of  iron  oxide  deposited  in  the 
pores  of  concrete  should  be  absolutely 
permanent  and  will  develop,  we  believe, 
into  a  perfect  protection. 

In  one  of  the  electrolytic  processes 
for  the  manufacture  of  the  caustic  soda, 
the  diaphragm  between  the  electrodes 
is  packed  with  iron  oxide,  as  the  most 
resisting  material  available  under  these 
trying  conditions. 


288.     Wrapping  I-Beams 

"What  is  the  best  way  of  wrapping 
I-beam  with  wire  or  wire  mesh  to  pre- 
vent the  concrete  below  the  bottom 
flange  from  cracking  and  dropping  offf" 

288.    Discussion  by  C.  O.  Powell* 

We  agree  with  the  point  brought  up 
in  Prof.  Woolson's  discussion  of  this 
question  on  page  180  of  the  April,  1913, 
issue,  in  regard  to  using  a  very  light 
weight  metal  lath  for  tireproofing  steel 
beams.  We  always  recommend  the  use 
of  lyi-'m.  mesh,  18-ga.,  or  2%-m.,  16-ga., 
expanded  metal  for  this  class  of  work. 
This  provides  a  mesh  with  a  large  open- 
ing that  will  allow  the  concrete  to  flow 
through  the  meshes  and  eliminates  the 
difficulty  mentioned  by  Prof.  Woolson 
in  the  use  of  a  light  weight  metal  lath 
which  is  forced  up  against  the  I-beams 
by  the  weight  of  the  concrete.  The 
heavier  strands  of  this  material  are  not 
so  quickly  affected  by  corrosion  as  is 
the  light  weight  lath. 

303.     Concrete   Septic   Tanks   for 
Sewage  Disposal 

Will  a  tank  such  as  described  in  the 
Sept.,  IQI3,  issue,  require  a  filter,  or, 
as  I  believe  it  is  technically  called,  a 
"contact-bed?"  As  I  understand  it,  a 
septic  tank  is  a  dark  chamber,  hermet- 
ically sealed  from  the  air  by  its  oivn  con- 
tents, in  which  certain  bacteria,  technic- 
ally called  "anaerobic  bacteria,"  are 
generated,  liquefying  and  destroying  the 
solids  in  the  sewage.    Now  according  to 

•Engr.  North  Western  Ejcpanded  Metal  Co., 
Chicago 


the  article  in  the  Sept.  number.  I  ivould 
suppose  the  first  or  charge  tank  is  the 
one  in  which  the  anaerobic  bacteria  are 
generated.  Is  the  second  the  one  in 
which  the  aerobic  bacteria  are  generated? 
If  so,  does  the  water  come  out  sufficient- 
ly pure,  clear  and  free  from  contamina- 
tion to  be  discharged  into  a  pond? 

Applying  the  design  as  illustrated  in 
the  Sept.  number,  may  I  have  more  in- 
formation on  the  following  points: 
I  am  planning  to  build  a  tank  for  400 
persons,  to  be  40'  x  20',  4'  deep,  with 
two  tanks. 

1st.  Would  such  a  plant  require  any 
attention  other  than  cleaning  once 
every  two  or  three  years? 
2nd.  Would  this  suggested  design  be 
all  right  with  a  4-in.  concrete  roof, 
reinforced  with  gio-lb.  steel  rails,  2i' 
long  placed  every  10'  transversely,  and 
the  slab  reinforced  with  '/2-1H.  rods 
either    way,    8"    o.    c.      All    concrete 

3rd.  Could  a  man  guarantee  such  a 
plant  to  discharge  clear  water  free 
from  offensive  odor  (without  filter- 
ing) ? 

4th.  Would  the  second  tank  need  to 
have  a  lot  of  air  holes  in  the  second 
compartments? 

5th.  This  plant  at  present  zvill  be  used 
for  only  180-225  people.  I  have  heard 
that  a  tank  larger  than  is  immediately 
needed  will  not  work  well.  Can  you 
furnish  any   information? 

6th.  Is  this  tank  built  according  to  the 
Cameron  patent  for  septic  tanks? 


303.    Discussion  by  Theodore  Aten* 

The  dimensions  (40'x20'x4')  of  tank 
would  be  of  sufficient  capacity  to  take 
care  of  the  sewage  of  180  to  225  people 
but  would  be  utterly  inadequate  for  400 
people.  The  relative  proportions  of 
tank,  however,  are  incorrect  and  I  would 
suggest  a  40-ft.  X  12-ft.  x  6-ft.  tank  as 
preferable  for  securing  a  better  bacterial 
action. 

1.  It  should  be  unnecessary  to  clean 
out  a  tank  of  these  dimensions  less  than 
every  two  or  three  years,  providing  it 
is  used  for  the  lesser  number  of  people. 
1  f  overloaded  by  the  greater  number 
(as  stated  above)  it  would  necessitate 
being   cleaned    out    in    a    much    shorter 
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period,  say,  every  6  months  or  possibly 
once  a  year. 

Not  having  seen  the  plans,  it  would 
be  impossible  for  me  to  state  definitely 
what  bacterial  action  you  would  secure 
in  your  proposed  tank. 

2.  The  roof,  as  described,  would  be 
of  sufficient  strength  to  carry  required 
loading. 

'.i.  The  sewage  effluent  from  this  tank 
could  not  be  expected  to  be  clear  or  free 
from  contamination  or  offensive  odors, 
until  it  had  passed  through  a  filtering 
process,  which  is  secured  by  means  of 
filtering  beds. 

4.  I  do  not  advocate  air  holes  in  the 
second  compartment,  as  it  is  desirable  to 
promote  only  anaerobic  bacterial  action 
in  these  tanks.  The  aerobic  action  takes 
place  in  the  filtering  beds. 

5.  X.  tank  of  sufficient  capacity  to 
take  care  of  the  sewage  of  400  people 
would  have  quite  as  satisfactory  results 
if  used  for  a  lesser  number. 

6.  As  advised  in  question  1,  not  hav- 
ing seen  the  plan  of  this  tank,  it  is  im- 
possible for  me  to  state  whether  it  ac- 
cords with  the  Cameron  septic  tank  or 
not. 


311. 


Fastening    Machinery    to 
Concrete  Ceilings 


"Otir  problem  is  to  take  eare  of  the 
shafting  and  various  machinery  in  a 
small  machine  shop.  Instead  of  try- 
ing to  work  out  beforehand  the  positions 
of  all  the  overhead  machinery,  motors, 
jack  shafting,  etc.,  we  thought  it  might 
be  possible  when  zve  run  the  floor  to 
put  in  some  of  these  lower  cost  insert 
anchors,  say  4'  on  centers  each  way, 
tr  even  z'  on  centers  each  way.  By 
bolting  2  x  4's  or  4  x  4's  to  these 
at  any  point  we  could  place  the  ma- 
chinery anywhere  we  want  to  or  change 
it  at  will.  Is  this  done  at  all  and  what 
further  advice  can  you  give  usf 

311.  Discussion  by  Jvllkn  Richmond* 
The  cheapest  and  most  efficient  way  of 
fastening  machinery  to  ceilings  and  walls 
is  a  problem  ever  arising  in  architects' 
and  engineers'  offices.  Solutions  are 
numerous  and  varied. 

The  simplest  ways,  of  course,  are  to 
anchor,  at  the  approximate  desired  lo- 
cation, a  stick  of  timber,  or  to  embed 
a  cast  iron  or  sheet  metal  insert.  The 
wood  sleeper  requires  an  anchorage  of 
its  own  and  furnishes  in  turn  anchorage 
to  the  machinery  in  a  sort  of  middle- 
man fashion.  Large  cast  iron  or  mallea- 
ble iron  inserts  have  been  designed  for 
the  purpose,  recessed  to  permit  the  slid- 
ing in  one  direction  of  bolts  set  head  in, 
the  threaded  portion  with  a  nut  engag- 
ing the  machinery  or  fixture. 

The  sheet-metal  inserts  are  similarly 
designed  and  used  but  have  the  possible 
di.'pdvantage  of  greater  tendency  to 
rust.  There  is  one  fundamental  disad- 
vantage to  the  general  solution  by  use 
of  inserts.  It  is  that  they  always  inter- 
rupt the  continuity  of  a  concrete  or 
reinforced  concrete  structure.  With  the 
best  of  lugs,  they  still  resemble  too 
much  a  knot  in  a  stick  of  timber. 

•Richmond  Screw  Anchor  Co.,  N.  Y.  C. 
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W  all  plugs  of  small  dimensions  do 
not  seem  adapted  to  hold  heavy  vibrat- 
ing work.  There  remain,  therefore,  the 
various  expansion  shields  and  screw 
anchors.  The  true  expansion  shield 
embedded  in  concrete  loses  its  expan- 
sive function  and  degenerates  into  a 
split  insert. 

Many  of  the  screw  anchors  have  the 
disadvantage  of  the  larger  metal  inserts 
without  the  corresponding  advantage  of 
freedom  of  location  for  the  bolt.  We 
have  heard  of  cases  in  which  large  slabs 
of  concrete  flaked  from  the  ceiling 
through  the  weakening  action  of  large 
inserts. 

The  theoretically  perfect  solution 
would  be  so  to  mold  or  arrange  the  re- 
inforcement as  to  permit  its  engaging 
the  screws  or  bolts  directly. 

Where  the  exact  location  of  every 
possibly  required  bolt  is  known  before- 
hand, it  is  practicable  to  use : 

(1)  Slotted  cast,  malleable  or  sheet- 
metal  sockets  taking  one  or  more  ma- 
chine bolts  under  the  head. 

(2)  Individual  cast  or  malleable  iron 
inserts  for  taking  the  threaded  end  of  a 
machine  bolt,  and 

(3)  Wire  anchors  engaging  the  bolt 
threads  directly. 

The  advantages  and  disadvantages  of 
the  three  above  methods  are  stated  in 
the  following  paragraphs : 

(1)  Advantages — one  socket  may  hold 
a  number  of  bolts;  bolts  are  adjustable 
in  socket  (in  one  direction)  ;  size  and 
weight  of  socket  reduce  liability  of  dis- 
placement during  pouring  of  concrete. 

(1)  Disadvantages — cost  high  on  ac- 
count of  size;  introduces  source  of 
weakness  to  floor  by  interrupting  con- 
tinuity of  concrete  and  of  reinforcement. 
Face  of  socket  exposed  to  view  and  in- 
terior to  condensation,  causing  rust. 

(2)  Advantages — ease  of  setting;  low 
cost. 

(2)  Disadvantages — although  easy  to 
set,  when  stuck  on  small  plugs,  etc.,  a 
slight  warping  of  form  surface  or  even 
the  weight  of  wet  concrete  will  throw 
them  out  of  plumb,  as  will  the  introduc- 
tion of  grout;  exposed  metal  surface 
objectionable  as  rust-producer;  strength 
limited  by  depth  of  insert;  not  made  in 
large  sizes;  impossibility  of  galvanizing 
or  rust-proofing  threaded   portion. 

(3)  Advantages  —  cheapness,  great 
strength,  obtainable  at  no  increased  cost 
by  deeply  embedding  the  anchor ;  neat 
appearance  of  hole  which  shows  no 
metal  at  surface;  possibility  of  rust- 
proofing;  no  weakening  of  concrete: 
no  interference  with  reinforcement  or 
embedded  lighting  or  other  pipes. 

(3)  Disadvantages — necessity  of  bor- 
ing forms  to  hold  bolt  and  anchor  dur- 
ing concreting;  necessity  of  removing 
bolts  before  stripping   forms. 

Where  it  is  not  feasible  to  lay  out 
each  attachment  in  advance,  the  solution 
of  ceiling  attachments  by  using  wooden 
plates,  say  4x4's,  themselves  fastened  to 
permanent  anchors  embedded  in  the  con- 
crete and  in  turn  holding  counter-shafts, 
machinery,  etc.,  is  entirely  a  feasible  and 
economical  proposition.  To  fasten  the 
wooden    sleepers,   all   of   the   commonly 


advertised  inserts  and  screw  anchors 
will  serve. 

The  main  precaution  to  take  is  that 
the  insert  or  anchor  shall  be  embedded 
to  a  sufficient  depth.  Cases  are  known 
of  large  slabs  of  small  thickness  coming 
down  with  the  insert  like  plaster  from  a 
ceiling  when  the  insert  was  large  and 
shallow  and  there  was  a  layer  of  weak 
concrete  above  it.  Another  point  to  note 
is  the  advantage  of  using  numerous  in- 
serts, say  upon  2-ft.  spacing  each  way. 
This  permits  shorter  spans  for  the  sleep- 
ers, a  .stronger  construction  and  great 
flexibility  of  lay-out  through  the  possi- 
bility of  attaching  the  sleepers  along 
numerous  angular  lines. 

A  proper  design  would  require  equal 
strength  for  the  fastening  in  the  sleeper 
and  for  anchorage  of  the  sleeper  in  the 
concrete. 

316.     Cost  of   Concrete   Sidewalk 

"ll'hat  will  it  cost  to  lay  a  walk  loS 
long,  26"  wide,  with  a  5-in.  cinder  fill, 
5"  of  concrete  and  a  2-in.  top  dressing  or 
wearing  surface?  Mix  1:2:4  concrete, 
top  dressing  /.'j. 

"Cement  costs  $1.93  per  bbl.,  cinders 
about  30c  per  load  of  i  cu.  yd.,  sand 
$1.75  per  ton,  stone  $1.75  per  ton.  Labor 
—finishers  S5c,  helpers  ssyic  per  hour. 

"What  quantity  of  each  of  the  ma- 
terials— sand,  stone,  cinders  and  cement 
— ivill  be  required?  How  many  sq.  yds. 
is  one  man  supposed  to  lay  under  ordin- 
ary conditions  in  one  day  of  8  hrs? 

"In  the  above  questions  it  is  assumed 
that  the  excavation  is  to  be  completed 
and  not  to  be  figured  in  the  cost.  Could 
I  have  as  much  detail  as  possible  ex- 
plaining how  the  amount  of  each  ingre- 
dient is  arrived  at?" 

31G.    Discussion  by  C.  W.  Bovnton* 

The  cost  of  a  concrete  sidewalk  is 
generally  figured  per  100  sq.  ft.  and  we 
have  figured  the  cost  of  this  walk  under 
the  conditions  as  stated  and  with  the 
price  of  materials  as  given,  on  that  basis: 
Sub-B,\se; 

With  cinders  at  50  cts.  per  cu.  yd.  de- 
livered, 5-in.  sub-base  would  cost : 
100x5x$.50=$.77  per  100  sq.   ft. 


12x27 


The  concrete  base  5"  in  thickness  and 
100  sq.  ft.  in  area  would  contain  : 
5  x  100=^1.54   cu.   yds. 


One  cu.  yd.  of  1 :2 :4  concrete  requires 
1.51  bbls.  of  cement,  .45  cu.  yds.  of  sand 
and  .89  cu.  yds.  of  crushed  stone. 

The  amount  of  these  materials  re- 
quired for  100  sq.  ft.  of  concrete  base 
would,  therefore,  be  1.54x1.51=2.325 
bbls.  of  cement ;  1.54x.45^.693  cu.  yds. 
of  sand  and  1.54x.89=1.37  cu.  yds.  of 
crushed  stone. 
Top  Coat: 

The  top  coat  2"  thick  and  100  sq.  ft. 
in  area  would  contain  .6173  cu.  yds.  As 
one  cu.  yd.  of  1 :3  mortar  requires  2.39 
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bbls.  of  cement  and  1.06  cu.  yds.  of  sand, 
the  amount  of  these  materials  required 
for  the' mortar  top  would  be: 

.6173x2.39=1.475  bbls.  of  cement. 

.6173x1.06=  .654  cu.  yds.  of  sand. 

Materials: 

Adding  the  amount  of  cement,  sand 
and  crushed  stone  required  for  the  base 
and  top  coat  together  and  multiplying 
by  the  cost  of  these  materials  as  given, 
considering  that  a  ton  of  sand  is  20/27 
of  a  cu.  yd.,  we  have  the  cost  of  these 
materials  as   follows : 

(2.325+1.475)  $1.95=$7.41  per  100  sq. 
ft.  cost  of  cement. 

27/20  (.693+.654)  $1.75=$3.1S  per  100 
sq.  ft.  cost  of  sand. 

27/20xl.37x$1.75=$3.24  per  100  sq.  ft. 
cost  of  stone. 

Adding  these  costs  together  and  in- 
cluding therewith  the  cost  of  cinders  as 
figured  above  ($.77)  we  have  a  total' 
cost  for  materials  per  100  sq.  ft.  of  side- 
walk of  $14.60. 
Labor: 

We  estimate  that  the  cost  of  laying 
such  a  sidewalk  as  you  describe  will  be 
about  $2.15,  making  the  total  cost  of  this 
pavement  $16.75  per  100  sq.  ft. 

Because  of  various  methods  employed 
and  because  of  the  great  variation,  due 
to  W'idth  of  walk,  we  have  neglected  the 
cost  of  the  forms  themselves,  although 
the  labor  for  erecting  these  has  been 
included. 

We  have  also  assumed  that  the  prices 
given  were  for  materials  delivered  on 
the  job  and  that  the  cost  of  excavation 
was  not  to  be  added  to  the  estimated 
cost  of  the  sidewalk. 
Standard  Sidewalk: 

Such  a  walk  as  described  is  by  no 
means  a  standard  walk.  The  cinder  till 
under  the  concrete  sidewalk  is  seldom 
made  less  than  6"  in  thickness.  The 
concrete  base  should  be  5"  in  thickness, 
but  is  rarely  made  of  1:2:4  concrete; 
1 :2!/2 :5  is  the  mixture  generally  em- 
ployed for  this  purpose.  The  top  coat 
is  rarely  proportioned  leaner  than  1  ;2 
and  we  recommend  that  1:1^4  be  used 
for  this  purpose.  The  thickness  for  the 
top,  however,  need  not  be  greater  than 
1"  and  we  recommend  this  thickness 
for  such  work. 

With  a  walk  such  as  described  above, 
using  the  cost  of  materials  as  given  and 
following  the  same  method  of  figuring 
as  indicated  in  the  first  case,  we  find 
that  the  cost  of  materials  for  100  sq.  ft. 
of  walk  will  be  $12.70.  This  figure  is 
arrived  at  by  remembering  that  a  cu. 
yd.  of  \:2Yi:!)  concrete  will  require 
1.24  bbls.  of  cement,  .46  cu.  yds.  of  sand 
and  .92  cu.  yds.  of  crushed  stone  and 
that  a  1:1'-'^  mortar  requires  3.87  bbls. 
of  cement  and  .86  cu.  yds.  of  sand  per 
cu.  yd.  of  mortar.  The  labor  cost  for 
laying  this  sidewalk  will  be  less  than  in 
the  first  case  and  we  have  considered 
that  $2.00  will  be  the  proper  figure  for 
this  item. 

Adding  the  cost  of  materials  and  the 

cost  of  labor  wc  obtained  the  total  cost 

per  100  sq.   ft.  of  sidewalk  as   follows: 

$12,70  plus  $2.00=:$14.70  per  100  sq.  ft. 

The  walk  referred  to  above,  108'  long 
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and  26"  wide,  contains  108x2.16=244  sq. 
ft.  In  the  first  case,  that  is  using  the 
walk  as  described,  this  top  will  cost 
2.44x$16.75=$40.89.  Following  the  sec- 
ond method  as  described  above,  the 
walk   will   cost   2.44x$14.70=$35.86. 

A  finisher  and  helper  should  finish 
between  600  sq.  ft.  and  800  sq.  ft.  of 
walk  per  day  of  10  hours  and  in  the 
figures  given  above  we  have  assumed 
700  sq.  ft.  as  a  day's  work. 

318.     Concrete  in  Alkali  Soils 

"What  has  been  the  experience  of 
users  of  concrete  pipe  and  tile  in  alkali 
soils?  How  are  concrete  tile  to  be  made 
to  resist  the  disintegrating  effects  of 
alkaline  solutions?" 
318.    Discussion  by  A.  C.  Tunisox* 

W'hen  pipe  are  made  of  cement,  sand 
and  gravel  they  are  called  concrete,  no 
matter  what  the  quality  of  cement,  sand 
or  gravel,  or  process  of  manufacture 
may  be.  Alkaline  solutions,  as  we  all 
know,  are  cleansing  in  their  effect  and 
my  experience  and  observation  have 
confirmed  my  belief  that  concrete  made 
of  a  lean  mix,  dirty  aggregates  and  not 
enough  moisture  in  the  cement  to  cause 
perfect  hydration  will  be  acted  upon  by 
alkali  in  the  following  manner:  The 
alkali  will  dissolve  the  dirt  with  which 
the  sand  and  gravel  are  coated,  and  so 
separate  them  from  the  cement ;  thus  we 
would  have  a  disintegrating  action  from 
this  cause.  However,  distilled  water 
will  act  in  much  the  same  manner.  My 
contention  is  that  this  class  of  concrete 
work  is  not  concrete. 

Where  the  mixture  is  of  the  right 
proportion  and  clean  aggregates  used, 
enough  water  to  cause  perfect  hydra- 
tion of  the  cement  and  the  concrete 
kept  wet  for  8  das.  to  10  das.,  concrete 
will  be  made  that  will  not  permit  of  the 
action  I  have  mentioned,  and  tests  which 
have  been  made  show  that  concrete  thus 
made  does  not  lose  strength  after  im- 
mersion for  several  weeks  in  strong  al- 
kaline solutions. 

In  support  of  my  statement,  I  call  your 
attention  to  your  discussion  No.  286 : 
"Do  fats  and  alkalies  used  in  manufac- 
turing soap  have  any  effect  on  concrete 
wearing  surfaces?'"  By  carefully  read- 
ing this  article  the  relation  to  my  own 
contention  is  evident. 

In  almost  all  alkali  soils  it  would  be 
impossible  to  find  a  condition  that  would 
be  as  severe  as  the  one  mentioned  here. 
Further  I  call  your  attention  to  a  let- 
ter to  A.  S.  Bent,  Los  Angeles,  from 
M.  E.  Sullivan,  as  follows : 

Longmont,  Colo.,  Nov.  1,  1910. 

Your  letter  of  Oct.  27,  1910,  just  re- 
ceived, in  which  you  ask  for  information 
in  regard  to  the  action  of  alkali  water 
and  alkali  soil  on  cement  pipe  and  con- 
crete structures. 

In  reply  I  will  state  that  I  have  been 
building  cement  concrete  structures  in 
Colorado  for  the  past  20  years  and  in 
most  cases  the  concrete  was  originally 
mixed  with  strong  alkali  water  and  most 
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of  the" structures  were  built  in  very  thor- 
oughly saturated  alkali  earth  and  w-ater. 
In  all  my  experience  and  observation  I 
have  never  yet  seen  or  known  of  any 
failure  of  concrete  that  could  be  traced 
to  the  effect  of  alkali. 

The  cement  pipe  made  at  Rocky  Ford, 
Colo.,  several  years  ago  which  went  to 
pieces  under  ground  in  8  months  after 
it  was  made,  and  the  pieces  of  which 
were  sent  to  Prof.  W.  P.  Headdin,  of 
the  Colorado  Agricultural  College  at 
Fort  Collins,  Colo.,  for  chemical  analy- 
sis formed  the  basis  for  the  general 
scare  on  the  alkali  question.  I  took  great 
pains  to  investigate  this  case  very  care- 
fully and  the  cause  of  the  failure  of  that 
cement  pipe. 

It  is  not  to  be  supposed  that  a  col- 
lege professor  with  no  practical  knowl- 
edge or  experience  with  making,  con- 
densing and  properly  curing  cement 
products,  would  or  could  know  the  real 
cause  of  any  given  failure  of  concrete. 
My  own  investigation  of  that  now  cele- 
brated and  widely  advertised  failure 
elicited  the  following  facts:  The  pipe 
was  made  by  Joe  Latson.  Rocky  Ford, 
Colo.  It  was  the  first  cement  pipe  he 
had  ever  made.  He  had  no  experi- 
ence whatever  in  making  or  curing  con- 
crete. The  pipe  was  made  on  a  revolv- 
ing table  machine  which  does  not  tamp 
or  compact  the  material,  but  leaves  it 
very  porous. 

The  pipe  was  made  of  exceedinaly 
fine,  dirty  sand,  full  of  silt  and  mica. 
It  was  mixed  1  cement  to  5  of  the  above 
fine,  dirty  sand.  It  was  a  dry  mixture, 
just  enough  water  to  kill  the  cement  and 
not  enough  to  set  it.  It  was  not  wet 
down  after  being  made  dry  until  the 
cement  was  dead.  Of  course,  after  the 
cement  had  thus  been  killed,  no  amount 
of  sprinkling  could  bring  it  to  life  again. 
Distilled  water  or  melted  snow  water 
will  dissolve  any  cement  work  thus  made. 
.Mkali  absolutely  had  nothing  to  do  with 
this  failure. 

I  obtained  these  facts  from  Mr.  Lat- 
son and  from  Prof.  Hcaddin  and  I  have 
all  the  correspondence  in  the  matter  now 
at  my  hand.  On  the  other  hand  I  can 
show  any  one  who  cares  to  investigate, 
hundreds  of  concrete  pipes,  outlets 
through  dams  of  reservoirs  of  water 
strong  enough  in  alkali  to  take  the  hair 
off  the  legs  of  horses  and  cattle  that 
wade  into  it,  that  have  been  in  place  sat- 
urated with  alkali  continuously  for  20 
years  and  in  perfect  condition  today. 
In  the  northwest  part  of  this  town 
(Longmont,  Colo.)  was  formerly  a  nat- 
ural basin  which  received  the  seepage 
water  from  a  large  body  of  alkali  land. 
In  1882 — 28  years  ago — an  8-in.  ce- 
ment pipe  drain  was  made  and  laid  to 
carry  away  this  red  alkali  water.  This 
pipe  is  still  in  good  condition  as  ever. 
In  April,  1891,  I  wanted  to  lower  the 
machinery  in  my  electric  light  and  power 
plant  in  Longmont.  Colo.,  from  the  first 
floor  down  into  the  basement.  The 
building  stands  at  the  foot  of  a  hill  on 
a  flat  in  St.  Vrain  bottom  and  the  base- 
ment is  excavated  to  a  depth  of  10  ft. 
or  12  ft.  below  ground  surface.  There 
was  no  chance  to  drain  this  basement  of 
the  stinking  alkali  seepage  water  that 
stood  2  ft.  deep  and  smelled  like  sul- 
phureted  hydrogen  gas  and  rotten  eggs. 
This  water  was  reddish  brown  and  full 
of  black  alkali.  I  dumped  boulders  and 
gravel  into  this  water  in  the  basement 
and  tamped  ihem  down  with  heavy 
mauls,  until  there  was  about  1  in.  depth 
a(  this  water  still  showing  above  the 
lamped  gravel.  I  then  mixed  concrete 
dry  and  added  no  water  to  it  at  all. 
This  dry  mixed  concrete  was  spread 
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carefully  in  the  alkali  water,  and  was 
then  tamped  with  heavy  tampers  until 
the  alkali  water  was  drawn  up  through 
it  to  the  surface.  That  floor  is  as  sound 
and  as  hard  today  as  any  concrete  work 
in  the  United  States.  It  was  put  in  in 
April,  1891,  over  19  years  ago  and  has 
been  soaked  in  the  very  strongest  alkali 
ever  since.  I  have  built  inverted  siphons 
from  8"  diameter  to  9'  diameter  in  strong 
alkali  soil  and  water  and  mixed  the  con- 
crete with  alkali  water  for  many  years 
past,  and  I  have  never  yet  had  a  fail- 
ure from  any  cause. 

Coarse,  clean,  hard  sand  and  plenty  of 
cement  and  water  thoroughly  mixed, 
well  compacted,  and  kept  wet  and  pro- 
tected from  cold,  wind  and  sun  for  10 
das.,  will  never  be  affected  by  alkali. 
Yours  truly, 
(Signed)  M.  E.  Sullivan,  C.  E. 


318.    Discussion  by  C.  W.  Bovnton* 

For  some  time  past  there  have  been 
discussions  as  to  the  action  of  alkali 
on  cement  drain  tile,  and  a  number  of 
solutions  of  the  problem  have  been  ad- 
vanced. 

Recent  developments,  however,  tend 
to  confirm  the  statement  which  has  been 
made  more  than  once  in  previous  years 
that  the  question  is  really  one  of  mate- 
rials and  workmanship  and  that  success 
in  making  cement  tile  to  meet  alkaline 
conditions  depends  upon  the  selection 
of  suitable  aggregates  for  the  mi.xture, 
the  use  of  proper  proportions,  and  upon 
methods  of  manufacturing  and  curing 
the  tile  that  will  insure  satisfactory 
density  and  strength. 

While  many  of  the  alkalis  found  in  the 
soils  of  our  western  states  have  no  bad 
effect  upon  dense  concrete,  there  are 
some  that  do  noticeably  affect  concrete 
that  is  weak  and  porous.  However,  it 
should  be  stated  here  that  the  alkali 
which  will  thus  act  upon  concrete  will 
also  affect  many  other  materials. 

The  following  paragraph  is  quoted 
from  the  summary  of  the  report  made 
by  the  Bur.  of  Standards,  entitled  "The 
Action  of  the  Salts  in  Alkali  Water  and 
Sea  Water  on  Cements"  and  known 
as  Technologic  Paper  No.  12. 

"Portland  cement  mortar  or  concrete, 
if  porous,  can  be  disintegrated  by  the 
mechanical  forces  exerted  by  the  crys- 
tallization of  almost  any  salt  in  its  pores, 
if  a  sufficient  amount  of  it  is  permit- 
ted to  accumulate  and  a  rapid  formation 
of  crystals  is  brought  about  by  drying; 
and  as  larger  crystals  are  formed  by 
slow  crystallization,  there  would  be  ob- 
tained the  same  results  on  a  larger  scale, 
but  in  greater  time,  if  slow  drying  were 
had.  Porous  stone,  brick  and  other 
structural  materials  are  disintegrated  in 
the  same  manner.  Therefore,  in  alkali 
regions  where  a  concentration  of  salts 
is  possible,  a  dense,  non-porous  surface 
is  essential." 

Cases  of  porous  concrete  are  generally 
traceable  to  the  use  of  lean  mixtures, 
unsuitable  aggregates  or  to  poor  work- 
manship. The  letter  from  A.  R.  Bey- 
mcr.  Rocky  Ford,  Colo.,  which  has  al- 
ready appeared  in  Cement  Age  for 
Feb.,  1911,  is  a  good  illustration  of  this 
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point.  Mr.  Beymer  has  had  consider- 
able experience  with  concrete  tile  ex- 
posed to  alkaline  soils  and  is  firm  in  the 
belief  that  concrete  when  made  right 
will  stand. 

On  a  recent  trip  through  the  West 
made  by  a  member  of  this  company,  a 
concrete  trench  built  on  the  top  of  the 
ground  was  found  on  the  farm  of  Mr. 
Cravens,  at  Grand  Junction,  Colo.  This 
trench  has  been  in  use  for  a  number 
of  years.  Water  is  conducted  from  it 
through  holes  in  the  sides  practically 
level  with  the  bottom.  When  the  holes 
are  open,  water  flows  directly  from 
the  trench  into  furrows.  Althou.gh  we 
can  assume  that  the  water  in  the  trench 
is  low  in  alkali,  the  soil  on  the  outside 
carried  a  great  deal  of  alkali  and  there 
is  a  splendid  opportunity  for  the  mix- 
ture which  the  soil  takes  up  to  dissolve 
out  the  alkali,  be  absorbed  where  it 
comes  in  contact  with  the  concrete,  if 
the  concrete  is  at  all  porous,  and  upon 
evaporation  be  distributed  in  the  walls 
of  the  trench.  At  many  of  the  outlines 
along  this  trench  a  careful  examina- 
tion was  made  to  see  if  there  were  signs 
of  disintegration,  but  no  weakness  what- 
ever was   found  in  the  concrete. 

Mr.  Cravens  is  enthusiastic  over  the 
use  of  concrete  and  states  that  he  has 
never  seen  a  piece  of  concrete  affected 
by  alkali  if  the  concrete  was  made  with 
any  intelligence  whatsoever,  and  con- 
tained anything  like  a  proper  amount  of 
cement. 

The  whole  question  is  very  similar  to 
that  of  waterproofing,  and  it  has  been 
many  times  successfully  demonstrated 
that  with  proper  care,  concrete  can  be 
made  watertight  without  the  addition  of 
any  waterproofing  compound.  If  the 
proper  proportions  are  taken  to  secure 
a  watertight  concrete,  we  believe  that 
this  concrete  will  give  satisfactory  re- 
sults in  alkaline  soils. 


318.    Editorial  Discussion 

A.  S.  Hurlbut,  of  the  California  Glaz- 
ed Cement  Pipe  Co.,  Los  Angeles,  for- 
wards letters  which  we  publish  as  fol- 
lows : 

March   20,   1913. 
Mr.  Arthur  S.  Bent,' 

Los  Angeles,  Cal. 
Dear  Sir: 

The  city  of  Longmont  has  between 
11  mi.  and  12  mi.  of  your  concrete  pipe 
on  our  main  supply  pipe  line  from  the 
mountains.  About  three  miles  of  this 
line  is  laid  through  alkali  flats  that  de- 
stroyed a  steel  pipe  in  a  few  years.  The 
pipe  was  leaking  in  five  years  and  is  now 
worthless  after  a  service  of  10  years. 
W^e  will  strengthen  this  line  in  several 
places  by  a  reinforced  concrete  covering 
this  spring,  using  the  old  pipe  simply  as 
a  form.  The  concrete  pipe  laid  in  1910 
shows  no  deterioration  whatever  and 
has  given  such  good  service  that  we  ex- 
pect to  replace  the  old  steel  pipe  in  the 
manner  .stated  above  in  sections  where 
the  pressure  will  run  from  30  lbs.  to 
40  lbs. 

I  have  a  piece  of  concrete  that  was  in 
the  ground  for  17  years  in  the  worst 
alkali  ground  that  there  is  in  this  vicin- 

^Nfanaper  California  Glazed  Cement  Pipe  Co., 
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ity,  part  of  a  joint  on  a  vitrified  tile 
that  is  in  first  class  condition.  This  line 
crossed  the  eastern  portion  of  the  Mc- 
intosh Reservoir,  about  two  mi.  from 
Hygiene.  I  can  send  you  a  sample  if 
you  want  it. 

I  am  only  too  glad  to  be  able  to  rec- 
ommend your  work  at  any  time,  as  it 
has  proven  its  worth  in  our  plant.  We 
have  been  operating  the  power  plant  for 
over  a  year  and  have  used  the  upper 
line  above  the  power  plant  constantly 
for  two  years  and  the  lower  line  con- 
tinuously since  it  was  turned  over  to 
the  city  at  the  time  of  the  acceptance 
of  the  work. 

R.  E.  Richardson 
Civil  En.gineer 
Longmont,  Colo. 

Winnipeg,   March   22,   1912. 
H.  F.  Osier 

The  Perfection  Concrete  Co., 
Winnipeg. 
Dear  Sir: 

I  reply  to  your  request  that  I  should 
give  my  expert  opinion  as  to  whether  or 
not  the  alkaline  salts  present  in  the  sub- 
soil and  clay  of  this  city  of  Winnipeg 
would  act  upon  thoroughly  sound  con- 
crete, previously  set  and  hardened,  so 
as  to  cause  disintegration  and  prema- 
ture  failure  of  concrete  pipes. 

I  have  to  state  that  out  of  an  experi- 
ence extending  over  seven  years,  dur- 
ing which  I  have  been  engaged  as  chem- 
ical engineer  to  the  Canadian  Pacific  Ry. 
Co.,  and  throughout  which  time  I  have 
conducted  the  testing  of  cement  for  im- 
portant work,  extending  from  Fort  Wil- 
liam to  Vancouver,  including  from  time 
to  time  special  investigations  into  the  ef- 
fect of  excessively  saline  and  alkaline 
waters  upon  concrete,  I  can  state  that  I 
have  not  yet  come  across  a  case  where 
good  concrete  made  from  first-class 
Portland  cement,  completely  buried,  has 
been  affected  bv  the  composition  of  the 
soil  or  clay  or  ground  water  by  which  it 
was  surrounded. 

The  results  of  my  investigations  have 
shown  that  even  where  the  concrete  was 
mixed  and  made  with  water  containing 
excessively  high  contents  of  salts  of 
soda  and  magnesia,  the  concrete  did  not 
show  any  appreciable  loss  in  strength 
as  compared  with  the  same  concrete 
made  with  pure  water. 

It  is,  I  may  state,  well  known  that 
sound  concrete  composed  of  normal  ce- 
ment completely  submerged  in  sea  water, 
which  is  far  more  saline  than  any  shal- 
low ground  waters  existing  in  Winni- 
peg, remains  perfectly  sound  and  good 
as  though  it  were  natural  rock. 

The  action  of  alkaline  salts  on  por- 
ous concrete  has  frequently  been  ob- 
served and  investigated  as  well  as  upon 
concrete  exposed  to  sea  water  and  the 
action  at  the  tidal  zone  is  the  result  of 
the  alternating  changes  produced  by  the 
intermittent  submersion  and  aeration, 
but  such  action  at  tidal  zones  is  gen- 
erally destructive  in  nature  and  does 
not  apply  to  completely  buried  concrete. 

If,  however,  concrete  is  rough  on  the 
exterior,  such  as  mass  concrete  formed 
with  rough  ground  as  a  mold,  or  rough- 
surface,  porous  and  imperfectly  made 
pipe  is  employed  and  buried  in  alkaline 
or  saline  earth,  disintegration  is  likely 
to  ensue,  because  the  interstices  permit 
action  to  begin  and  proceed,  These 
are,  however,  cases  of  faulty  construc- 
tion and  imperfect  materials  and  would 
apply  to  a  water  main  constructed  of  in- 
ferior cast  iron  pipe,  whereas  a  main 
laid  of  perfect  cast  iron  pipe  would  ef- 
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fectually  resist  action  and  serve  the  us- 
ual period  of  usefulness. 

(Signed)  Henry  B.  Lake 
Chemical   Engineer 
Canadian    Pacific    Railway   Co. 
Winnipeg. 

Of  the  utmost  interest  and  impor- 
tance in  this  discussion  is  Paper  No.  12 : 
Action  of  the  Salts  In  Alkali  Water  and 
Sea  Water  on  Cements,  of  the  United 
States  Bur.  of  Standards.  From  this 
paper  we  quote  only  the  Introduction 
and  the  Summary.  Interested  readers 
should  obtain  the  full  report  from  the 
Bur.  of  Standards,  Washington,  D.  C. 
We  quote : 
Introduction 

The  disintegration  of  cement  struc- 
tures, when  placed  in  contact  with  sea 
water,  is  a  phenomenon  which  has  at- 
tracted the  attention  of  cement  manu- 
facturers and  cement  users  almost  from 
the  first  time  that  such  material  was 
used  for  marine  construction.  There  are 
cement  structures  which  have  withstood 
the  action  of  sea  water  for  years  and 
probably  will  continue  to  do  so,  yet 
there  are  structures  which  have  failed  ; 
and  it  is  also  possible  in  the  laboratory 
by  artificial  solutions  to  destroy  almost 
completely  a  briquette,  or  cube,  or  cy- 
linder made  of  cement  mortars  or  con- 
crete. The  cause  of  this  disintegration 
is  not  certain,  though  it  is  almost  uni- 
versally believed  that  it  is  the  reaction 
of  sulphate  of  magnesia  of  the  sea  water 
with  the  lime  of  the  cement  (formed 
during  the  setting)  and  the  alumina  of 
the  aluminates  of  the  cement,  resulting 
in  the  formation  of  hydrated  magnesia 
and  calcium  sulpho-aluminate,  which 
crystallizes  with  a  large  number  of  mole- 
cules of  water.' 

The  other  constituents  both  of  the 
sea  water  and  the  cement  are  usually 
considered  of  little  eflFect,  though  lately 
attention  is  being  drawn  to  the  fact  that 
both  sodium  chloride  and  magnesium 
chloride  rapidly  attack  the  silicates.' 

Concrete  structures  have  been  made 
(especially  in  this  country)  which  are 
resisting  the  attack  of  sea  water  to  a 
marked  degree.  It  is  therefore  not  sur- 
prising that  many  engineers  attril)utc  the 
disintegration  when  it  does  occur  to  poor 
workmanship  or  materials,  or  to  the 
abrasion  of  the  sand  or  floating  bodies 
in  the  water,  and  to  the  mechanical  ac- 
tion of  waves  and  frost  action  (as  the 
disintegration  usually  takes  place  at  or 
near  the  water  line)  rather  than  to  any 
chemical  reaction  or  crystallization  due 
to  such  reaction. 

It  is  not  surprising  that  when  cement 
structures  were  first  placed  in  our  arid 
regions  this  disintegration  was  not  con- 
sidered, though  it  was  well  known  that 
these  regions  contain  large  quantities  of 
magnesium  sulphate,  which,  together 
with  the  sodium  sulphate,  forms  the 
principal  salts  of  the  so-called  "white 
alkali"  in  distinction  from  the  black  al- 
kali, which  is  largely  sodium  carbon- 
ate.    However,  a  short  time  after  these 

'I-c  Chattlicr  in  Tonindustrie  Zeitunij.  33,  p. 
931;  also  "Experimental  researches  in  the  con- 
stitution of  hydraulic  cements."  Candlot, 
Cimcnts  ct  Chaux  Hydrauliqucs,  p.  306. 
Michaelis,  Bui.  de  la  Soc.  D'Encourag.  dt 
rinit..   Tune,   1997 

'Candlot,  Cimcnts  et  Chaux  ITydrauHoucs. 
Michaelis,  But.  de  la  Soc.  D'Encourag.  u.  1890, 
p.  682.  D'Rohan.  Engineering  Record,  July  20, 
Iflin.  Michaelis,  Tonindustrie  Zeilung,  Oct.  9, 
1909.  Schuljatschenko,  Through  Cement.  1901, 
p.  291.  RchulTat,  Can.  Cliim.  Ital.  31,  No.  55. 
Poulsen,  Ten  Years'  Report  of  the  Scandin- 
avian Portland  Cement  Slanufaclurcrs'  Asso- 
ciation, through  Concrete  and  Constructional 
Engineering,  vol.  6,  No.  1 
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structures  were  placed  it  was  noticed 
that  there  was  a  softening  of  the  mass 
along  the  water  line  and  in  due  time  this 
attracted  considerable  attention.  It  was 
investigated  first  by  the  Colorado  State 
Agricultural  College^  in  the  case  of  some 
disintegrated  cement  tile ;  and  the  Mon- 
tana State  Agricultural  College  in  the 
case  of  the  sewers  and  culverts  of  the 
city  of  Great  Falls.* 

These  investigators,  however,  do  not 
discuss  the  cause  of  the  destruction  oth- 
er than  to  mention  the  sulpho-aluminate 
of  lime  formation,  and  in  the  case  of 
the  cement  tile  to  mention  that  the 
silica  and  alumina  were  removed. 

As  the  U.  S.  government  has  been  locat- 
ing a  large  number  of  its  irrigation  proj- 
ects in  such  regions,  it  was  considered  to 
be  within  the  scope  of  tlie  investigation  of 
the  Structural  Materials  Laboratories  to 
make  a  study  of  this  condition.  Richard 
L.  Humphrey,  engineer  in  charge  of  the 
laboratories  at  this  time,  visited  the 
Bellefourche  project  in  Soutli  Dakota, 
the  Shoshone  project  in  Wyoming,  the 
Sun  River  project  in  Montana,  and  the 
cities  of  Great  Falls  and  Billings,  Mont. 
In  all  of  these  he  noticed  alkali  disin- 
tegration of  the  concrete,  stones,  and 
brick,  and  collected  samples  of  the  water, 
the  alkali  efflorescence  and  the  soils,  also 
a  few  samples  of  disintegrated  concrete. 
The  alkali  proved  to  be  the  characteris- 
tic white  sulphate  alkali. 

As  a  rule  it  was  noticed  at  the  projects 
visited  that  with  increasing  amounts  of 
magnesium  sulphate  disintegration  was 
greater,  although  this  was  not  always 
the  case.  As  it  had  been  previously 
found  in  sea  water,  this  action  occurs 
at  the  water  line,  extending  from  the 
low-water  line  to  a  few  inches  above 
the  high-water  line,  caused  no  doubt  by 
the  concentration  of  salts  at  this  point 
from  the  evaporation  of  the  water.  In 
the  case  of  structures  placed  in  damp 
earth — as  the  wings  of  "drops"  or 
"gates" — it  was  found  that  the  action 
extends  from  a  few  inches  below  the 
surface  of  the  earth  to  several  inches 
above  it.  Below  the  surface  of  the 
earth  the  concrete  was  soft  and  a  trowel 
or  knife  could  readily  be  pushed  into 
it.  There  was  also  some  swelling. 
Above  the  surface  the  mass  was  much 
drier  and  harder,  but  was  swollen  and 
readily  pulled  off  in  layers.  Not  only 
was  the  concrete  noticeably  disintegrat- 
ed, but  bricks,  sandstone,  and  even  gran- 
ite (though  to  a  small  extent)  were  also 
disintegrated.  A  piece  of  spalled  sand- 
stone from  the  courthouse  at  Great  Falls 
and  another  from  the  First  National 
Bank  Bldg.  at  Billings  showed  the  fol- 
lowing sulphate  and  chloride  present : 

Na,SO^  KjSO^  CaSO^  MgSO,  NaCl 

Great  Falls..  10.16  4.69  2.62  23.60  0.47 
Billings 31.02      2.97      5.62      30.84       6.58 

This  phase  of  the  disintegrative  power 
of  alkali  on  these  building  materials, 
usually  used  in  place  of  concrete,  has 
not  been  generally  noted  ;  and  when  it 
occurs  in  such  materials,  relatively  so 
inert  chemically,  it  would  seem  to  point 
to  the  fact  that  the  crystallization  of  the 
salts  already  present  in  the  alkali  can 
cause  great  destruction,  without  assum- 
ing that  there  is  any  chemical  reaction 
with  the  cement. 

Later  the  Truckee-Carson  project  in 
Nevada,  the  Umatilla  project  in  Oregon, 
the  Klamath  project,  Oregon,  and  the 
Sunnysidc  and  Tieton  projects  in  Wash- 
ington were  visited.    But  very  little  dis- 

•Colo.  State  Agr.  Col.  Bull.  132,  Destruction 
of  Concrete   by  Alkali 

•Mont.  Stale  Agr.  Bull.,  The  Effect  of  Alkali 
on   Portland  Cement 


integration  was  noticed.  There  was 
plenty  of  alkali  in  the  first  project  men- 
tioned, but  with  the  exception  of  the  case 
of  a  small  "drop"  no  action  was  visible. 
The  same  applies  to  the  other  projects, 
where  no  disintegration  whatsoever  was 
noticeable. 
Scope  of  Investigations 

These  investigations  were  planned  for 
the  purpose  of  determining  the  suit- 
ability and  permanency  of  various  ce- 
ments in  structures  exposed  to  the 
chemical  and  mechanical  action  of  sea 
water  and  alkali  salts  and,  if  possible, 
the  cause  of  failure  or  disintegration 
of  cements  and  concretes. 

The  study  of  the  subject  was  begun 
in  such  a  manner  as  to  determine,  if 
possible,  just  what  reaction  would  take 
place  when  the  salts,  commonly  present 
in  sea  water  and  alkaline  soils,  were 
allowed  to  act  on  cement  and  cement 
mortars.  In  order  that  the  study  should 
be  complete,  information  should  be  ob- 
tained not  only  as  to  what  salts  present 
in  any  solution  might  cause  destruction, 
but  also  in  what  manner  this  destruc- 
tion is  being  accomplished.  Both  chem- 
ical and  physical  investigations  were 
made  in  the  laboratory,  and  field  tests 
in  sea  water  were  made  at  Atlantic 
City,  N.  J.  In  both  series  of  laboratory 
tests  reported  in  Part  I  of  this  paper 
there  have  been  used  at  various  times, 
in  addition  to  sea  water  from  Atlantic 
City,  solutions  of  sodium  chloride,  sodium 
sulphate,  sodium  carbonate,  magnesium 
chloride,  magnesium  sulphate,  ferrous 
sulphate,  and  also  solutions  in  which 
there  were  present  in  equal  parts  by 
weight  two  salts  as  sodium  chloride- 
sodium  sulphate,  sodium  chloride-mag- 
nesium chloride,  sodium  chloride-mag- 
nesium sulphate,  sodium  sulphate-mag- 
nesium sulphate,  sodium  sulphate-rtiag- 
nesium  chloride,  sodium  chloride-sodium 
carbonate,  sodiuiu  chloride-calcium  chlor- 
ide, sodium  sulphate-sodium  carbonate, 
magnesium  chloride-magnesium  sulphate. 
It  will  be  noted  that  a  solution  of  cal- 
cium sulphate  was  not  used.  This  salt 
is  comparatively  insoluble,  and  a  series 
of  tests  using  it,  even  in  a  saturated 
solution,  would  hardly  be  comparable 
with  the  series  in  which  the  above  were 
used  and  in  which  the  solutions  con- 
tained but  2  per  cent  by  weight  of  the 
anhydride  salts.  Moreover,  when  this 
solution  contained  the  sulphuric  anhy- 
dride radical,  calcium  sulphate  would  be 
formed  in  the  cement.  The  field  tests 
made  at  .Atlantic  City  arc  reported  in 
Part  II  of  this  paper. 
Physical   Laboratory   Investigation 

This  investigation,  comprising  three 
series  of  tests,  consisted  of  making  of 
cement  mortar,  hollow  cylinders  closed 
at  one  end,  3.5"  outside  diameter,  10" 
high,  with  walls  and  base  0.5"  thick,  and 
permitting  various  solutions  to  percolate 
through. 
Summary 

The  conclusions  must  be  limited  by 
the  scope  of  this  investigation  and  since 
the  physical  tests  reported  cover  a  period 
of  exposure  not  exceeding  3^4  years  the 
conclusions  should  be  considered  as 
somewhat  tentative. 

1.  Portland  cement  mortar  or  con- 
crete, if  porous,  can  be  disintegrated  by 
the  mechanical  forces  exerted  by  the 
crystallization  of  almost  any  salt  in  its 
pores,  if  a  sufficient  amoimt  of  it  is 
permitted  to  accumulate  and  a  rapid 
formation  of  crystals  is  brought  about 
by  drying ;  and  as  larger  crystals  are 
formed  by  slow  crystallization,  there 
would  be   ol)taincd   the  same  results  on 
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a  largtr  scale,  but  in  greater  time  if 
slow  drying  were  had.  Porous  stone, 
brick,  and  other  structural  materials  are 
disintegrated  in  the  same  manner. 
Therefore  in  alkali  regions  where  a  con- 
centration of  salts  is  possible,  a  dense 
non-porous  surface  is  essential. 

2.  While  in  the  laboratory  an  hydrau- 
lic cement  is  readily  decomposed  if  in- 
timately e.xposed  to  the  chemical  action 
of  various  sulphate  and  chloride  solu- 
tions, field  inspection  indicates  that  in 
service  these  reactions  are  much  retard- 
ed if  not  entirely  suspended  in  most 
cases,  due  probably  to  the  carbonization 
of  the  lime  of  the  cement  near  the  sur- 
face or  the  formation  of  an  impervious 
skin  or  protective  coating  by  saline  de- 
posits. 

3.  Properly  made  Portland  cement 
concrete,  when  totally  immersed,  is  ap- 
parently not  subject  to  decomposition  by 
the  chemical  action  of  sea  water. 

4.  While  these  tests  indicated  that 
Portland-cement  concrete  exposed  be- 
tween tides  resisted   chemical   decompo- 

■  sition  as  satisfactorily  as  the  totally 
immersed  concrete,  it  is  felt  that  actual 
service  conditions  were  not  reproduced, 
and  therefore  further  investigation  is 
desirable.' 

5.  It  is  not  yet  possible  to  state  wheth- 
er the  resistance  of  cements  to  chemical 
disintegration  by  sea  water  is  due  to  the 
superficial  formation  of  an  impervious 
skin  or  coating,  which  is  subsequently 
assisted  by  the  deposition  of  shells  and 
moss,  forming  a  protective  coating,  or 
by  the  chemical  reaction  of  the  sea  salts 
with  the  cement  forming  a  more  stable 
compound  without  disintegration  of  the 
concrete,  or  by  a  combination  of  both  of 
these  phenomena. 

6.  Marine  construction,  in  so  far  as 
the  concrete  placed  below  the  surface 
of  the  water  is  concerned,  would  appear 
to  be  a  problem  of  method  rather  than 
materials,  as  the  concrete  sets  and  per- 
manently hardens  as  satisfactorily  in 
sea  water  as  in  fresh  water  or  in  the 
atmosphere,  if  it  can  be  placed  in  the 
forms  without  undue  exposure  to  the 
sea  water  while  being  deposited. 

7.  Natural,  slag,  and  other  special  ce- 
ments tested  in  concrete  mixtures  show- 
ed normal  increase  in  strength  with  age 
both  in  sea  water  and  in  fresh  water. 

8.  In  the  form  of  neat  briquettes  most 
of  the  Portland  cements  of  high  iron 
content,  several  of  the  cements  of  high 
or  normal  alumina  content  and  one  spe- 
cial slag  cement  did  not  show  any 
marked  difference  in  tensile  strength 
whether  exposed  to  fresh  or  sea  water 
for  all  periods  up  to  two  years.  Other 
cements  of  various  compositions  showed 
signs  of  disintegration  after  a  few 
weeks. 

9.  All  cements  resisted  disintegration 
in  sea  water  better  in  mortar  mixtures 
than  in  the  form  of  neat  briquettes.  In 
most  cases  the  mortar  briquettes  had 
normal  strength  up  to  2  years'  exposure. 

10.  The  physical  qualities  of  the  ce- 
ment, which  depend  essentially  upon 
the  method  of  manufacture,  would  seem 

'In  service  the  concrete  extends  from  the  sea 
bottom  to  a  point  above  high  tide,  where  the 
wall  or  pile  would  always  be  exposed  to  the 
atmosphere.  With  this  condition  the  sea  water 
could  be  drawn  up  the  wall  by  capillarity,  the 
moisture  ev.iporatinR  and  leaving  the  salts, 
which  would  become  concentrated,  and  thus 
possibly  cause  disintcKraiinn,  especially  if  mix- 
ture IS  porous.  :\n  additional  series  of  tests 
IS  now  being  made  in  which  short  piles  7  feet 
in  length  are  being  placed  in  sea  water  so  that 
2  feet  of  the  center  porlii.n  will  he  exposed  to 
the  atmosr.here.  After  various  periods  of  ex- 
posure the  piles  will  be  sawed  an<l  the  various 
sections  tested  for  clastic  properties  and  com- 
pressive strength 
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to  determine  its  resistance  to  decompo- 
sition when  brought  into  intimate  con- 
tact with  the  sulphate  and  chloride  solu- 
tions. 

11.  Contrary  to  the  opinion  of  many, 
there  is  no  apparent  relation  between 
the  chemical  composition  of  a  cement 
and  the  rapidity  with  which  it  reacts 
with  sea  water  when  brought  into  inti- 
mate contact. 

12.  Tricalcium-sulpho-aluniinate  could 
not  be  formed,  and  therefore  disintegra- 
tion could  not  result  from  this  cause. 

13.  In  the  presence  of  sea  water  or 
similar  sulphate — chloride  solutions  : 

(a)  The  most  soluble  element  of  the 
cement  is  lime.  If  the  lime  of  the  ce- 
ment is  carbonated  it  is  practically  in- 
soluble. 

(b)  The  quantity  of  alumina,  iron,  or 
silica  present  in  the  cement  does  not 
affect  its  solubility. 

(c)  The  magnesia  present  in  the  ce- 
ment is  practically  inert. 

(d)  The  quantity  of  SO3  present  in 
the  cement  up  to  1.75%  does  not  affect 
its  solubility,  but  a  variation  in  the  quan- 
tity present  may  affect  its  stability  by 
affecting  its  rate  of  hardening. 

14.  The  change  which  takes  place  in 
sea  water  when  brought  into  intimate 
contact  with  the  cement  is  as  follows : 

(a)  The  magnesia  is  precipitated  from 
the  sea  water  in  direct  proportion  to  the 
solubility  of  the  lime  of  the  cement. 

{b)  The  sulphates  are  the  most  active 
constituents  of  the  sea  water  and  are 
taken  up  by  the  cement.  Their  action  is 
accelerated  in  the  presence  of  chlorides. 
No  definite  sulphate  compound  was  es- 
tablished. 

(f)  The  quantity  of  chlorine  and  sodi- 
um taken  up  by  the  cement  is  so  small 
that  no  statement  can  be  made  as  to 
the  existence  of  any  definite  chloride  or 
sodium  compound  formed  with  the  ce- 
ment. 

15.  The  SO3  added  to  a  cement  in  the 
plaster  to  regulate  the  time  of  set  is 
chemically  fixed  so  that  it  will  not  go 
into  solution  when  the  cement  is  brought 
into  intimate  contact  with  distilled  water. 

16.  Metal  reinforcement  is  not  subject 
to  corrosion  if  embedded  to  a  depth  of 
2  in.  or  more  from  the  surface  of  well- 
made  concrete. 


319.     Coefficients  of  Expansion 

"What  are  the  coeKcicnts  of  expan- 
sion of  the  common  materials  of  con- 
struction, and  zuhat  is  their  special  sig- 
nificance? How  are  they  applied  in 
building  zuork-"' 

319.    Discussion 

[The  following  discussion  has  been 
prepared  by  a  student  in  the  Extension 
Division  of  the  Univ.  of  Wisconsin,  and 
is  forwarded  by  Prof.  G.  A.  Hool,  in 
charge  of  the  engineering  work  of  the 
Extension  Division. — Editors.] 

The  coefficients  of  linear  expansion  of 
the  common  materials  of  construction 
per  1"  F.  are  as  follows: 

Concrete   0.0000060 

Steel 0.0000065 

Brick  and  Stone 0.0000050 

Wrought  Iron 0.0000067 

Cast  Iron 0.0000062 

The  coefficient  of  linear  expansion  (or 
expansion  in  length)  is  the  fraction  of 
its  length  which  a  body  expands  when 
its  temperature  is  increased  1°  F.  For 
example,   if  the   tem])eraturc   of  a   steel 


rod  of  length  /  is  increased  1°  F.  its 
length  will  be  increased  0.0000065  times  /. 
Since  the  expansion  is  constant  for  each 
degree  change  in  temperature,  we  would 
have  for  a  change  of  50°,  a  change  of 
length  equal  to  0.0000065  x  50  x  /. 

If  the  rod  has  one  end  which  is  not 
restrained  in  any  way,  there  will  be  no 
stress  in  it  due  to  expansion  or  con- 
traction. If,  however,  both  ends  are 
fixed,  then  a  drop  in  temperature  of  1° 
F.  will  cause  a  tensile  stress  of  about 
200  lbs.  per  sq.  in.  This  value  is  obtained 
by  making  use  of  the  principle  that  mod- 
ulus of  elasticity  of  a  material  is  the  ra- 
tio of  the  stress  per  unit  area  to  the  de- 
formation per  unit  of  length,  or  5  ^ 
0.0000065  X  1  X  30,000.000  =  195  lbs.— 
that  is,  assuming  the  modulus  of  elas- 
ticity of  steel  at  30.000.000.  For  a  drop 
of  50°  in  temperature  the  stress  would 
be  about  200  x  50  =  10,000  lbs.  per  sq.  in. 

This  idea  has  been  made  use  of  in 
buildings  where  the  walls  leaned  out. 
A  rod  a  little  longer  than  the  distance 
out  to  out  of  walls  is  used ;  the 
ends  are  threaded  and  washers  of  some 
kind  used  on  the  outside.  When  the  rod 
is  in  place,  it  is  heated,  and,  as  it  ex- 
pands, the  nuts  on  the  outside  are  tight- 
ened. When  the  rod  has  expanded  the 
desired  amount  it  is  allowed  to  cool  and 
the  walls  are  pulled  in  the  desired 
amount  by  the  contraction  of  the  rods 
in   cooling. 

In  masonry  structures  the  changes  due 
to  temperature  are  taken  care  of  by 
expansion  joints.  In  steel  roof  trusses 
and  bridges,  the  supports  are  arranged 
so  that  the  truss  is  free  to  move  at  one 
end.  In  laying  steel  rails  the  joints  are 
so  made  that  expansion  or  contraction 
of  the  rail  is  taken  care  of  at  these 
points.  Many  more  instances  could  be 
cited  where  satisfactory  design  depends 
upon  a  knowledge  of  the  coefficients  of 
expansion  of  the  common  materials  of 
construction. 

320.     Concrete     In     House    Con- 
struction and  Limestone  Aggre- 
gate 
"We  are   considering   the  ad'^  isability 

of  erecting  a  number  of  concrete  houses 

for  laboring  men  and  would  like  your 

advice  on  the  following  : 

"First — Would  you  consider  a 
monolithic  or  solid  poured  con- 
crete house  too  damp  for  comfort 
and  health:' 

"Second — We  have  a  limestone 
ledge  z'ery  near  the  territory  we 
should  undertake  to  improve  with 
such  houses,  which  could  be 
crushed  to  furnish  the  aggregate 
for  the  concrete,  but  we  desire  to 
know  to  what  extent,  if  at  all, 
the  fine  powdered  limestone  dust 
might  be  used  to  displace  the  re- 
quirements for  sand  in  concrete 
work.  Could  you  furnish  us  a 
formula  for  the  use  of  this  dust 
in  a  mix  suitable  for  house  build- 
ing r 

320.    Discussion  by  A.  Morc.\n  Smith* 
The  idea  that  a  poured  concrete  house 

will  be  damp  when  constructed  properly 
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is  absolute  nonsense.  The  word  "damp- 
ness" as  applied  to  concrete  houses  no 
doubt  originated  from  the  sweating  of 
the  inner  surface  of  the  outside  walls 
that  were  not  provided  with  a  dead  air 
space. 

Any  wall  of  reasonable  thickness 
whether  trick,  stone  or  concrete  made 
solid  without  an  air  space  if  allowed  to 
become  cold  will  condense  the  moisture 
from  the  air  in  the  room  just  as  soon  as 
the  room  is  heated. 

Fur  the  inside  of  the  outside  wall  for 
about  1  in.  air  space  and  plaster  in  the 
usual  manner;  the  walls  will  be  "bone 
dry"  any  season  of  the  year.  This  dead 
air  space  insures  easy  heating  in  the 
winter  and  keeps  the  house  cool  in  sum- 
mer. I  can  safely  say  that  the  houses 
that  I  have  constructed  are  dryer,  easier 
to  heat  and  cooler  in  summer  than 
houses  of  other  construction. 

As  evidence  of  the  dryness  of  the 
properly  constructed  house,  the  Congress 
on  Tuberculosis  held  in  Washington 
awarded  first  gold  medal  for  a  sanitary 
all-reinforced  concrete  house.  If  con- 
crete houses  were  damp  they  would  not 
have  been  selected  to  house  patients 
suffering  with  tuberculosis. 
Crushed  Limestone  Aggregate 

A  simple  way  to  obtain  the  amount  of 
sand  to  mix  with  the  crushed  limestone- 
is  as  follows : 

Place  a  quantity  of  the  limestone  in  a 
vessel  of  known  volume ;  shake  it  down 
and  level  it  at  the  top  carefully;  add 
water  from  a  receptacle  containing  a 
known  quantity  until  it  reaches  the  top 
surface  of  the  limestone,  then  by  de- 
ducting the  water  not  used,  determine 
the  amount  of  water  necessary  to  fill 
the  voids.  Sand  equal  to  this  amount 
must  be  added. 

By  adding  sand  in  this  proportion  to 
the  limestone  with  the  du.'-t  a  concrete 
will  be  sufficiently  strong  for  the  average 
residence  wall.  For  particular  work 
concrete  specifications  usually  do  not 
permit  the  fine  dust  of  limestone  as  it 
interferes  with  the  setting  of  the  cement 
and  reduces  the  strength  of  the  concrete; 
for  slab  work  the  dust  ought  to  be  taken 
out. 


321.     Using  Paraffin  Gasoline  So- 
lution to  Waterproof  Concrete 

"Will  you  tell  me  U'liat  grade  of  f'ara- 
fiin  is  employed  for  waterproofing  pur- 
poses as  mentioned  in  the  articles  page 
87,  of  the  Feb.,  1913,  issue?  Will  it 
dissolve  like  that  in  gasoline  or  is  it 
better  to  warm  it  a  little,  and  what  pro- 
portions of  gasoline  and  paraffin  must 
be  employed?  What  proportions  for 
linseed  oil  must  be  used?  I  hare  tried 
linseed  oil  but  without  very  good  results. 
I  believe  paraffin  will  be  preferable.  Is 
the  result  permanent?" 

321.    Editorial  Discussion 

This  question  refers  to  the  practice 
of  the  Aberthaw  Cons.  Co.,  a  brief  com- 
ment on  which  was  made  on  the  page 
referred  to.     L.  C.  Wason,  pres.  of  the 

•.Architect,  Mt.   Lebanon,   Pa. 


Aberthaw  Const.  Co.,  replies  to  this 
question  advising  us  as  follows : 

"We  have  no  special  grade  of  paraffin, 
but  simply  use  what  we  buy  in  the  open 
market.  We  do  not  warm  it,  but  cut 
it  up  very  fine  so  that  it  will  dissolve 
readily,  and  try  to  make  a  saturated 
solution.  The  same  with  boiled  oil.  We 
add  just  enough  gasoline  to  it  to  thin 
it  so  that  it  will  flow  readily.  In  our  ex- 
perience the  results  have  been  perma- 
nent" 

322.     "Centering"  and  "Form 
Work" 

"What  is  the  difference  between  the 
terms  'centering'  and  'form  work,'  or 
'forms'  as  commonly  used?" 

322.  Discussion  by  S.\nford  E.  Thomp- 
son* 
The  terms  "Centering"  and  "Form 
Work"  are  frequently  used  interchange- 
ably. Strictly  speaking,  however,  "Cen- 
tering" applies  more  distinctly  to  arches 
than  to  the  ordinary  types  of  concrete 
construction.  When  we  speak,  for  ex- 
ample, of  "striking  the  centers,"  we  mean, 
usually,  the  lowering  of  the  form,  or 
center,  which  supports  an  arch. 

322.  Discussion  by  E.  L.  Ransome** 
Relative  to  the  terms  "Centering"  and 

"Form  Work."  "Centering"  is  a  term 
more  usually  applied  to  the  falsework 
used  in  the  construction  of  arches. 
Owing  to  the  crown  of  a  pipe  being 
usually  arched,  this  term  is  often  ex- 
tended to  the  molds  used  in  making 
monolithic  pipe  or  conduits. 

"Form  Work"   is   a  term   of  broader 
significance  and   embraces   all   kinds  of 
falsework  set  up  to  give  shape  to  con- 
crete and  similar  plastic  materials. 
*     *     * 

323.  Keeping  Track  of  Centering 
Units 

"In  large  reinforced  concrete  build- 
ings, witere  the  form  units  have  to  be 
framed  up  ahead  of  titne,  what  is  a  good 
method  of  numbering  or  lettering  the 
forms  to  indicate  their  position  in  the 
work?  Would  a  system  of  co-ordinat- 
ing the  columns,  or  panels,  much  as  a 
map  is  co-ordinated,  be  of  value?  Do 
you  use  stencil  or  free-hand  to  letter 
the  form  units?" 
323.    Discussion  by  J.  Lorente,  C.  E.f 

When  the  forms  for  a  reinforced 
concrete  building  have  to  be  made  a  con- 
siderable time  before  the  actual  setting 
up,  or  even  when  the  forms  arc  being 
made  in  a  neighboring  shop  as  the  build- 
ing proceeds,  it  is  highly  desirable  to 
have  them  so  marked  that  the  foreman 
on  the  job  can  tell  at  a  glance  the  parti- 
cular place  in  the  building  to  which  each 
unit  belongs. 

This  is  a  desideratum  which  even  the 
structural  steel  companies,  with  their 
highly  scientific  methods,  do  not  attain. 
.\n  experienced  structural  worker  by 
looking  at  an  I-beam  or  a  channel  and 
its  mark  cannot  determine  the  location 
of   the    particular   memljcr    on    the   job 

"Cons.  Engr..  Bosfn 
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without  consulting  very  carefully  the 
blue  prints.  Of  course,  the  blue  prints 
have  ultimately  to  be  referred  to  before 
a  member  is  set  up,  but  a  method  where- 
by a  member  could  tell  its  own  story  at 
a  glance  w-ould  save  a  considerable 
amount  of  time,  especially  when  the 
different  members  are  brought  to  the 
job  and  have  to  be  placed  as  near  as 
possible  to  the  place  they  are  perma- 
nently to  occupy. 

There  are  several  methods  of  mark- 
ing employed  by  reinforced  concrete 
construction  companies,  but  as  they  are, 
as  a  rule,  mere  imitations  of  the  systems 
adopted  by  the  structural  steel  com- 
panies, they  have  the  same  defects. 

The  writer  has  used  a  method,  which 
he  believes  to  be  original,  and  which 
has  given  entire  satisfaction.  Briefly 
stated,  it  consists  in  giving  each  column 
a  different  mark  and  then  referring 
every  form  unit  back  to  the  columns. 

As  the  columns,  or  the  footings  of 
the  columns,  are  the  very  first  piece  of 
work  in  a  building,  the  foreman  soon 
familiarizes  himself  with  their  positions 
and,  if  every  unit  is  referred  back  to  the 
columns,  he  has  no  difficulty  whatever 
in  finding  the  exact  location  of  each. 

First  of  all,  the  columns  should  be 
marked  each  with  a  different  number, 
taking  them  in  order  along  the  long 
rows.  Then  mark  each  column  form 
with  a  fraction,  the  numerator  of  which 
indicates  the  number  of  the  floor  under 
which  the  unit  is  to  be  placed.  The 
denominator  indicates  the  column  to 
which  the  unit  belongs.  In  this  way  3/5 
on  a  form  would  indicate  that  it  be- 
longed to  column  No.  5  under  the  third 
floor. 

The  girders— meaning  all  beams  sup- 
ported by  walls  or  columns — are  like- 
wise marked  with  a  fraction  having  for 
numerator,  as  in  the  case  of  the  columns 
and  of  all  the  other  marks  as  well,  the 
number  of  the  floor  under  which  the 
form  is  to  be  placed,  and  the  denomina- 
tor consists  of  tw^o  numbers  with  the 
letter  G  between  them.  The  numbers 
are  those  of  the  columns  supporting  the 
girder  and  the  letter  stands  for  girder. 
Thus  2/5G6  would  mean  girder  under 
second  floor  from  column  5  to  column  6. 
The  beams  are  also  marked  with  two 
numbers  and. the  letter  B  in  the  denomi- 
nator. For  instance,  4/5B15  would  in- 
dicate a  beam  under  the  fourth  floor 
from  girder  between  columns  5  and  6 
to  girder  between  columns  15  and  16. 

This  fractional  system  is  applied  as 
far  as  possible  to  all  the  units. 

The  mark  3/6W7  would  mean  panel 
for  wall  under  third  floor  between  col- 
umns G  and  7,  and  similarly  2/12F22 
would  mean  form  for  second  floor  from 
girder  between  columns  12  and  13  to 
girder  between  columns  22  and  23. 

The  foregoing  remarks  will  give  the 
reader  an  idea  of  the  method.  It  will 
be  seen  that  each  mark  gives  at  a  glance 
the  exact  location  of  each  unit,  without 
having  to  look  up  any  blue  prints. 

As  to  the  actual  marking  of  the  forms 
it  may  be  done  cither  by  stencil  or  free- 
hand,   preferably    the    former,    if    for 
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nothing    else,    because    what    is    worth 
doing  is  worth  doing  well. 

The  extra  labor  entailed  by  stenciling 
is  very  small  indeed,  and  is  fully  com- 
pensated by  the  much  greater  clearness 
in  the  marking  which  saves  any  possible 
errors  in  reading  the  marks. 


32.3.     Discussion  bv  W.  P.  Anderson* 

With  reference  to  lettering  form  work 
in  concrete  building,  we  simply  letter 
our  form  work  with  black  paint  (lamp- 
black and  coal  oil),  and  do  not  use  a 
stencil.  I  do  not  believe  that  a  system 
co-ordinating  the  columns  or  panels  in 
a  way  similar  to  that  of  a  map  would  be 
of  much  value  in  building  work  as  a 
number  of  the  panels  in  different  sec- 
tions of  the  building  are  of  the  same 
size  and  it  is  immaterial  whether  they 
come  back  in  exactly  the  same  position 
each  time.  The  way  to  do  is  to  have  a 
form  drawing  indicating  the  position  of 
the  different  members  and  giving  the 
same  ^numbers  or  letters  to  the  panels 
which  will  be  the  same.  Then  mark 
panels  in  accordance  with  marks  on 
drawing. 


323.  Discussion  by  DeWitt  V.  Moore** 

With  reference  to  method  of  designa- 
tion of  the  form  units  for  a  reinforced 
concrete  building,  where  the  forms  are 
prepared  ahead  of  the  actual  concrete 
construction,  I  would  suggest  that  the 
best  method  is  also  the  most  simple.  In 
my  mind  this  result  is  best  accomplished 
by  numbering  or  lettering  each  column 
and  each  panel  of  floor  construction.  By 
a  proper  combination  of  these  numerals 
the  location  of  girder  forms  is  absolutely 
■established  and  by  the  use  of  the  panel 
lettering  the  floor  construction  is  equally 
as  well  taken  care  of. 

Under  all  conditions  I  am  decidedly 
in  favor  of  free-hand  lettering.  It  may 
not  be  as  uniform  or  as  beautiful  but 
it  certainly  saves  time  and  therefore 
money. 


323.     Discussion  by  J.  A.  BRY.xNif 

It  has  been  our  custom  to  work  from 
drawings  on  which  all  columns  were 
numbered  and  all  girders  and  beams 
lettered.  The  superintendent  on  the 
work  makes  a  pencil  sketch  of  the 
form  and  length  of  boxes  required, 
marking  on  each  sketch  number  of 
boxes  required  and  the  distinguishing 
mark  of  the  box.  The  carpenter  fore- 
man in  charge  of  making  of  the  boxes 
is  provided  with  paint-pot  and  brush, 
and  after  completion  of  the  checking  of 
boxes  with  tape,  if  found  to  be  correct, 
gives  the  distinguishing  mark  as  called 
for  on  sketch. 

This  is  the  only  system  of  numbering 
■we  have  used  and  it  is  dependent  upoxi  a 
proper  working  drawing  on  which  all 
beams  of  same  detail  have  same  mark. 

*Prcs.,  Ferro-Cdncrete  Const.  Co.,  Cincinnati 
••Cons.'   Eng.,    In'dianapolis,    Ind. 

.     -fTSryant  &  Detwilcr  Co.,    Ccn.   Contractors 

Detroit 


323.  Discussion  by  Chester  S.  Allen* 

In  regard  to  the  method  of  numbering 
or  lettering  forms  to  indicate  their  posi- 
tion on  the  work,  we  have  found  that 
most  of  the  large  contractors  who  have 
executed  work  for  us  have  used  a  key 
plan  showing  the  beams,  columns  and 
floor  panels,  with  each  individual  unit 
numbered.  Each  portion  of  the  form 
unit  such  as  beam  side,  column  side, 
etc.,  is  numbered  to  conform  to  the 
number  on  the  key  plan. 

In  regard  to  the  use  of  a  stencil  or 
free-hand  on  the  form  unit,  would  state 
that  as  a  general  proposition  we  have 
found  that  it  is  much  quicker  to  paint 
the  numbers  on  the  form  unit  with  a 
brush  that  it  is  to  use  a  stencib 

*  *     * 

324.  Fences  for  Sidewalk  Work 

"What  is  a  cheap  method  of  building 
fences  around  nezu  sideivalk  work? 
Would  it  be  possible  to  manufacture  a 
light  portable  fence,  which,  while  inz'ol- 
1-ing  a  higher  first  cost,  would  mean 
economy  and  efficiency  in  the  long  run?" 

324.  Discussion  by  J.  D.  Carey** 

If  a  fence  could  be  designed  with  posts 
that -would  weigh  no  more  and  be  no 
more  clumsy  in  hauling  from  job  to  job. 
than  a  roll  of  wire,  it  would  be  of  some 
use;  otherwise  it  would  be  of  little  good 
to  the  average  sidewalk  man. 

In  residential  sections  the  contractor 
finds  material  for  stakes,  and  down  town 
he  finds  poles,  water  plugs,  posts,  etc.. 
or  is  equipped  with  planks.  Posts  should 
be  made  detachable  so  as  to  be  adjust- 
able to  various  distances  as  occasion 
may  require. 

*  •     * 

325.  Cinder  Foundation  in  Side- 
walk Construction 

"li'e  ifould  be  glad  to  hear  from 
authoritative  sources  some  expressions 
of  opinion  relative  to  comparative  merits 
of  concrete  side-walks  with  and  without 
drainage  foundation,  using  as  a  basis  for 
comparison,  a  4-in.  thick  slab  of  concrete 
laid  on  a  cinder  cushion  8"  in  thickness, 
or  a  4-in.  thick  slab  of  concrete  laid  on 
a  solid  dirt  bottom,  zvithout  any  cinders 
or  other  provision  for  drainage.  Our 
own  experience  has  been  that  the  latter 
method  is  equally  as  good  as  the  former, 
if  not  a  shade  better,  other  things  be- 
ing equal  as  to  material  and  zvorkman- 
ship,  but  we  should  like  some  expres- 
sions from  engineers  and  others  in  the 
trade  as  to  which  of  the  methods,  if  any, 
is  either  considered  standard,  or  tending 
to  become  so. 

"In  this  connection,  we  should  like  to 
know  whether  or  not  it  is  usual  in  the 
case  of  the  cinder  foundation  being  re- 
quired, to  demand  that  the  cinders  be 
passed  through  a  14''>'-  screen,  assuming 
that  the  cinders  are  a  good  grade  of 
factory  cinders,  zt'ith  the  usual  amount 
'of  fine  material,  but  free  from  waste  or 
rubbish.  We  have  been  in  the  habit  of 
using  the  cinders  as  they  come  to  us, 
but  we  are  now  asked  to  screen   them 

•Lockwood,  Hrcenc  &  Co.,   Boston 
••Contractor,  Cleveland 


through  a  ]4-in.  screen,  on  the  engineer's 
interpretation  of  the  clause  'clean  steam 
cinders'  used  in  the  specifications. 

"Is  the  specification  referred  to  not 
unusually  strict,  and  arbitrary  in  gen- 
eral, and  if  required  to  be  lived  up  to 
in  its  entirety,  would  it  not  make  the 
cost  of  sidewalks  laid  in  strict  conform- 
ity zi'ith  it  a  very  expensive,  not  to  say 
an   almost  prohibitiz-e,  job? 

"Wc  should  be  obliged  for  your  opin- 
ion relative  to  the  following  terms  from 
the  sidewalk  ordinance  under  which  W.' 
are  now  zi'orking: 

'clean  steatn  cinders' 

'clean,  sharp,  screened  sand'  (used  in 
the  concrete) 

'covering  and  keeping  moist  for  three 
days' 

"Wc  are  trying  to  have  a  change  made 
in  the  specifications  ivhich  zvill  allow  of 
good  zi'ork  for  less  money  than  is  en- 
tailed in  laying  the  sidewalks  strictly  ac- 
cording to  sample  specification  and  your 
good  adz'ices,  and  those  of  correspond- 
ents will  be  appreciated." 


325.     Discussion  by  C.  R.  Ege* 

I  do  not  see  how  a  uniform  practice 
can  be  established  in  this  matter  as  there 
are  undoubtedly  situations  where  a  cin- 
der foundation  or  cushion  would  cer- 
tainly be  necessary  and  desirable  and 
in  other  cases  it  would  be  entirely  un- 
necessary. The  general  practice  in  the 
State  of  Washington  is  to  lay  a  4-in, 
slab  of  concrete  directly  upon  a  tamped 
earth  foundation  without  any  cinders  or 
other  provision  for  drainage,  except  in 
very  unusual  conditions. 

One  matter  which  might  be  mentioned 
in  connection  w-ith  the  foundation  of 
concrete  sidewalks  and  which  may  be  of 
interest  to  contractors  generally,  is  that 
we  have  noticed  that  where  a  concrete 
slab  for  sidewalk  is  laid  directly  upon  a 
foundation  w-hich  is  largely  hardpan  or 
cemented  gravel,  the  slab  is  almost  sure 
to  show  contraction  checks.  These 
checks  do  not  often  occur  when  the  con- 
crete is  laid  upon  a  loam  or  sandy  foun- 
dation. It  occurs  to  us  that  this  is  due 
to  the  fact  that  the  hardpan  foundation 
does  not  allow  the  concrete  slab  to  move 
when  the  concrete  contracts  in  periods 
of  low  temperature.  This  would  seem 
to  be  demonstrated  by  the  fact  that  some 
time  ago  the  city  of  Seattle  required 
concrete  sidewalk  contractors  to  tear  up 
and  replace  any  portions  of  a  concrete 
sidewalk  which  .showed  cracks.  The  con- 
tractors soon  observed  that  these  cracks 
almost  invariably  occurred  where  the 
concrete  slab  had  been  laid  over  a  hard- 
pan  foundation,  and  the  difficulty  was 
remedied  by  excavating  the  hardpan  to 
a  depth  of  1"  to  2"  below  that  required 
by  the  grade  stakes  and  filling  in  the 
extra  space  excavated  with  loam  or 
sand.  The  concrete  does  not  seem  to 
bind  so  firmly  to  the  loam  or  sand,  and 
when  contraction  takes  place,  allows  the 
slab  to  move  freely  over  the  base,  thus 
eliminating  the  tensile  stresses  due  to 
contraction. 

•Prin.  .Xsst.  Engr.  office  of  Highway  Com- 
missioner, State  of  Washington,  Olympia,  W'n. 
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326.     Relative    Economy    in    Col- 
umn Forms 

"What  is  the  best  and  cheapest  method 
of  column  centering?  Is  it  better  to  use 
heavy  lumber  placed  vertically  or  panels 
built  of  lighter  lumber  placed  crosswise? 
Leaving  out  the  question  of  the  value  of 
the  steel  forms  for  columns  we  want  to 
know  particularly  if  these  various  pro- 
prietary mechanical  column  clamps  ad- 
vertised are  economical  as  compared 
zvith  our  customary  wooden  yokes? 
What  data  covering  cost  of  actual  opera- 
tion are  there  az'ailable  on  this?" 

326.     Discussion-  by  A.  B.  Loo.mis* 

The  first  work  m)-  foreman  set  me  at 
when  I  began  working  at  form  build- 
ing, was  making  up  panels  for  column 
forms.  It  is  hard  for  me  now  (as  I 
look  back  after  years  of  experience 
in  all  branches  of  concrete  work)  to 
realize  that  anybody  could  ever  have 
been  so  foolish  as  to  make  them  in  the 
way  we  did  at  that  time. 

We  used  up  thousands  of  feet  of  good 
lumber  and  hundreds  of  pounds  of  nails, 
to  say  nothing  of  hours  and  days  of  ex- 
pensive labor  to  build  the  poorest  kind 
of  column  forms.  Just  think  of  the  ab- 
surdity of  standing  and  sawing  good 
clean  sheeting  up  into  pieces  12"  long 
and  then  nailing  them  onto  two  pieces 
of  2  X  4's  to  make  a  column  side  when 
all  you  had  to  do  was  to  take  a  plank 
that  was  12"  wide,  cut  it  the  right  length 
and  you  had  a  better  side  than  you  could 
possibly  build  up.  It  is  so  ridiculous 
that  it  is  hard  to  conceive  that  a  rational 
being  could  be  so  foolish,  but  that  is 
just  the  way  we  did  everything  else  in 
those  days.     Like  the  boy  i)ulled  the  hen 


yl 


off  the  nest — by  main  strength  and  awk- 
wardness. In  fact,  when  I  had  been 
promoted  to  foreman  and  put  in  charge 
of  the  construction  of  a  large  school- 
house  and  built  my  first  columns  out  of 
upright  plank  (which  were  good  for 
something  else  when  we  got  through 
with  them  there)   my  engineer,  and  he 

•Supt.  of  Const.,  Cleveland 
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in  the  middle.  Now  if  my  beam  is  18" 
deep  all  that  is  necessary  to  do  is  to 
cut  the  2  X  8's  18"  shorter  than  the 
2  X  5's,  adjust  it  right,  nail  three  or  four 
J.s-'n.  X  4-in.  cleats  to  hold  them  togeth- 
er and  my  column  side  is  made. 

I  haven't  used  the  patent  yokes  enough 
to  be  any  authority   on  them. 

This  all  sounds  simple  enough  now, 
but  it  has  taken  years  of  experience  to 
work  out  some  of  these  little  details 
that  mean  much  on  the  success  of  a 
job.  I  am  glad  to  be  able  to  contribute 
this  information,  which  may  be  of  value 
to  other  Coxcrete-Cemext  .Ace  readers. 


326.     Discussion  by  C.  H.  McAlistek* 

In  regard  to  column  construction  and 
use  of  collars  for  forms,  we  have  always 
considered  the  number  and  style  of  col- 
umns to  be  built  in  constructing  our 
forms  or  molds.  For  a  contract  includ- 
ing, say.  two  or  three  dozen  columns 
only,  we  have  used  panels  built  of  light 
tinil)er  placed  crosswise  (Fig.  2, 
sketch  A),  this  light  timber  being' gen- 

(a)  nc  P.-jht  In/oy  (i)  T^e  1/^ron^  I/Jy  erally    scrap    ends    of    Js-m.    T    and    G. 

....  ,-  With  this  we  have  used  the  plain  wood- 

1-ir..      1 SKETCH      hHOWlNt;     (.  OH-MX     I'OR.M  i  /  i  •  ,  , 

Details  i.n  Plan  en  collars  or  yokes   (as  shown  in  sketch 

B).  Economy  alone,  in  construction  de- 
termines the  use  of  this  style  of  form. 

But  for  any  considerable  number  of 
square  or  rectangular  columns,  it  is  our 
opinion  that  2-in.  dressed  lumber  placed 
vertically  and  well  built  is  the  best.  In 
connection  with  these  forms  we  have 
used  collars  as  shown  in  sketch  C. 
These  collars  are  easily  and  quickly 
placed  and  removed,  and  arc  used  in- 
definitely. 

For  circular  work  we  have 


was  regarded  as  being  an  expert  in  his 
line,  said  they  would  not  hold,  but  they 
did  and  made  so  much  better  a  form 
and  so  much  more  handsome  a  column 
when  completed  that  I  was  never  re- 
quired to  build  any  more  of  the  old 
style. 

A  few  remarks  about  the  way  of  cut- 
ting the  pockets  in  column  sides  to  re- 
ceive the  beams  or  girders.  I  find  it  is 
a  very  great  advantage  to  cut  the  pockets 
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the  neat  size  of  the  beams  or  girders 
required  and  let  the  ends  of  the  beam 
and  girder  forms  butt  against  the  col- 
umn forms  as  shown  in  a  of  the  accom- 
panying sketch  (Fig.  1).  Do  not  let 
them  pass  through  the  column  forms  as 
shown  in  b,  as  it  is  very  difficult  to  tear 
down  the  form  work. 

I  also  find  it  a  great  advantage  in 
ordering  my  material  to  try  and  order 
it  so  that  I  can  make  my  beam  or  girder 
pockets  by  simply  cutting  off  the  middle 
plank  of  the  column  side  the  right  length 
and  not  to  do  any  ripping.  If  I  have 
an  8-in.  beam  in  an  18-in.  column,  I  use 


2  X  5's  one  on  cither  side  and  a  2  x  8 
forms  entirely,  as  the  cost  of  wooden 
construction  is  prohibitive. 

The  best  class  of  work  we  have  done 
has  been  with  2-in.  dressed  lumber  col- 
umn forms.  They  are  capable  of  better 
alignment,  resist  the  pressure  of  the  con- 
crete much  better  than  lighter  forms, 
eliminate  the  many  joints  which  are  a 
feature  in  lighter  lumber  placed  cross- 
wise in  column  forming  and  allow  of 
better  spading  of  the  faces,  because  the 
joints  in  the  form  are  vertical  instead 
of  crosswise. 

*Con»l.  Kngr.,  John  F.  Casey  Co.,  Piltslnirgh 
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327.     The  Highest  Concrete 
Building 

"What  is  the  highest  concrete  building 
in  the  country?" 

327.  Discussion  by  C.  W.  Boynto.n* 
So  far  as  we  know,  the  Ingalls  Bldg., 

Cincinnati,  is  the  tallest  building  of  re- 
inforced concrete  in  the  country.  This 
building  rises  to  a  height  of  210'  above 
the  street  level  and  has  16  floors. 

Other   reinforced    concrete    structures 
which    can   be   classed  as   tall  buildings 
are  as  follows : 
Thompson  &  Norris  Co.,  Brooklyn,  N. 

v.,  80'  X  170',  13  stories  high. 
Warehouse   of   Massachusetts   Cotton 
Mills  Co.,  Lowell,  Mass.    100'  x  256', 
12  floors  high,  8-ft.  ceilings. 
Warehouse  of  Arbuckle  Bros.,  Brook- 
lyn.    200'  X  206'  X  162',  12  floors. 
Kent  Building,  Brooklyn.     124'  x  130', 

125'  high  ;  11  floors. 
Robt.  Gair  Co.,  N.  Y.  C.    219'  x  200', 

133'  high  ;  10  floors. 
Warehouse   of   Fredk.  Loeser  &   Co., 
Brooklyn.      70'   x   139',   wing   97'   x 
100',  129'  high  ;  10  floors. 
Warehouse  of  Deere  &  Webber   Co., 
Minneapolis.     133'  x  165',  120'  high ; 
10  floors. 
Sharpies  Building,  Chicago.    74'  x  90', 
130'  high  ;  10  floors. 

*  *     * 

328.  Lye  and  Alum  Waterproof- 
ing 

"Will  concentrated  lye  and  alum  make 
a  waterproofing  compound?" 

328.  Editorial  Discussion 

We  find  that  the  U.  S.  Army  Engi- 
neers have  employed  a  wash  of  alum 
and  concentrated  lye  which  has  been 
used  successfully  in  many  instances. 
This  is  mixed  in  proportion  of  1  of  lye 
with  from  2  lbs.  to  5  lbs.  of  alum  and 
2  gals,  of  water. 

This  same  process,  slightly  varied,  has 
been  used  as  the  Sylvester  process  of 
making  waterproof  mortar.  Maj.  W.  L. 
Marshall  in  the  Report  of  the  Chief  of 
Engineers,  1901,  states  that  this  water- 
proof mortar  can  be  made  by  "taking 
one  part  cement  and  2]/^  parts  sand  and 
adding  thereto  54  ll"-  o{  pulverized  alum 
(dry)  to  each  cu.  ft.  of  sand.  All  of 
this  is  first  mixed  dry,  then  the  proper 
amount  of  water — in  which  has  been 
dissolved  about  J4  lb-  of  soft  soap  to 
the  gal.  of  water — is  added,  and  the 
mixing  thoroughly  completed.  The  mix- 
ture is  little  inferior  in  strength  to  ordi- 
nary mortar  of  the  same  proportions 
and  is  impervious  to  water,  and  is  also 
useful  in  preventing  efflorescence." 

*  *     * 

329.  Storage  Tanks  for  Oil 

"Can  concrete  be  used  to  build  tanks 
for  storing  oils,  both  vegetable  and  min- 
eral?" 
329.    Editorial  Discussion 

In  this  Department,  under  Item  233, 
the  question  of  lining  oil  tanks  was  dis- 

•Engr.  in  Charge  Information  livir.  Universal 
Portland  Cement  Co..  Chicago 
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cussed  in  Cement  Age,  Feb.,  1912 ;  under 
Item  281  in  Concrete-Cement  Age,  the 
construction  of  tanks  for  vegetable  oils 
was  discussed.  Bearing  upon  this  ques- 
tion in  general,  and  including  both  min- 
eral and  vegetable  oils  the  following  ref- 
erences, recently  brought  to  our  atten- 
tion by  C.  W.  Boynton,  Engr.  in  charge. 
Information  Bur.  Universal  Portland 
Cement  Co.,  Chicago,  are  of  interest. 
Past  issues  of  the  three  journals  which 
have  been  merged  to  form  Concrete- 
Cement  Age  also  present  many  detailed 
articles  on  this  subject.  The  following 
references  are  from  the  Eng.  Nen's  and 
Eng.  Record  only: 

Synopsis  of  Articles  Dealing  With  the 
Effect  of  Oil  on  Portland  Cement 
and  Concrete. 

"Disintegration  of  Portland  Cement 
Briquettes  by  Oil  and  Experiments  to 
Prevent  It."  .^n  article  by  James  C. 
Hain  describing  a  series  of  experiments 
undertaken  by  the  C.  M.  &  St.  P.  Ry. 
Experiments  were  made  on  briquettes 
of  neat  Portland  cement  and  on  sand 
briquettes  of  mixtures  of  1  ;1,  1 :2  and 
1  ;3.     The  results  seem  to  indicate  that 

(1)  Most  of  the  oils  penetrate  con- 
crete mortar. 

(2)  It  is  more  liable  to  be  disin- 
tegrated when  saturated  with  oils  and 
fats  before  it  has  thoroughly  set. 

(3)  A  good  quality  of  concrete  is  less 
susceptible  to  the  effect  of  oil  than  a 
lean,  poorly  mixed  or  unseasoned  con- 
crete. In  connection  with  these  e.xperi- 
ments  several  structures  exposed  to  the 
action  of  engine  oils  and  the  like  were 
examined  and  a  limited  number  were 
found  to  be  affected  by  the  oil ;  in  these 
cases  the  concrete  was  either  very  old 
or  the  character  of  the  original  ma- 
terial and  the  quality  of  the  workman- 
ship were  questionable. — Eng.  Record, 
Mar.  25,  1905.  Vol.  51,  No.  12,  page 
357.  Also  Eng.  News,  Mar.  16,  1905, 
page  279. 

A  letter  referring  to  the  article  by 
Mr.  Hain  and  the  results  of  the  experi- 
ments described  therein.  The  writer 
believes  it  is  evident  from  the  experi- 
ments that  boiled  linseed  oil  has  prac- 
tically no  effect  on  cement,  because  the 
outer  film,  absorbing  oxygen,  dries  the 
oil  rapidly,  but  states  that  raw  oil  will 
injure  concrete  that  is  rich  in  lime.— 
Eng.  News.  April  20,  1905.  Vol.  53,  No. 
16.  page  418. 

"Action  of  Oil  on  Concrete."  A 
letter  by  John  Lathrop  Gray,  Bayonne, 
N.  J.,  regarding  the  effects  of  oil  on 
concrete.  He  states  that  he  has  used 
concrete  for  lining  the  bottom  and  sides 
of  riveted  steel  tanks  and  has  also  con- 
structed both  oil  and  water  tankage  of 
reinforced  concrete,  none  of  which  after 
years  of  service  shows  any  indications  of 
any  action  of  oil  on  the  concrete. — Eng. 
Record.  Mar.  2,  1907.  Vol.  55,  No.  9, 
page  313. 

"Tests  of  the  Effect  of  Oil  on  the 
Strength  of  Portland  Cement  Bri- 
quettes." A  short  article  giving  a  series 
of  tables  which  show  the  strength  of 
Portland  cement  briquettes  immersed  in 
water  and  in  oil  for  different  periods  of 
time.  The  results  appear  to  show  that 
after  concrete  is  allowed  to  set  in  water 
for  some  time  before  the  application  of 
oil,  no  ill  effects  need  be  feared. — Eng. 
News,  Aug.  30,  1906.  Vol.  56,  No.  9. 
page  227 

"Combination  Concrete,  Brick  and 
Steel  Shop  Construction,  El  Paso  and 
South     Western     Railway."       In     con- 


nection with  details  of  construction  of 
shops,  experiments  were  made  prelim- 
inary to  construction  of  reinforced  con- 
crete tanks  for  storing  fuel  oil.  The 
small  test  tank  is  built  of  1 :2 :4  con- 
crete and  filled  with  fuel  oil  to  determine 
the  penetration  and  effect  of  oil  on  con- 
crete. .\t  the  end  of  nine  months  this 
test  tank  is  still  full  of  original  oil.  The 
tank  proved  absolutely  tight,  the  oil 
having  penetrated  and  discolored  the 
concrete  less  than  '/-^  in.  The  latter  is 
still  apparently  entirely  sound  and  un- 
injured.— Eng.  Nezvs,  Jan.  3,  1907.  Vol. 
57i  No.  1,  page  12. 

"The  Effect  of  Oil  on  Cement  Mor- 
tar." By  R.  C.  Carpenter..  Describes 
investigations  made  in  the  mech.  labora- 
tory of  Sibley  College.  Cornell  Univ. 
and  gives  tables  showing  the  results  of 
the  tests.  In  connection  with  the  experi- 
ments, it  is  noted  that  the  effect  of  oil 
mixed  with  cement  is  to  retard  ma- 
terially the  hardening  process ;  this  is 
more  marked  with  linseed  oil  than  with 
engine  oil. — Eng.  News,  July  4,  1907. 
Vol.  58,  No.  1,  page  16. 


330.     How  to  Put  on  Stucco 

"What  do  you  consider  the  best  meth- 
od to  make  a  good  stucco  finish  direct 
on  a  smooth  face  hollow  block  wall?" 

330.    Discussion  by  L.  R.  Ferguson* 

In  applying  stucco  to  a  smooth  faced 
hollow  block  wall,  the  exposed  surface 
of  the  block  should  first  be  thoroughly 
cleaned  of  all  loose  and  foreign  mate- 
rial, and  if  possible,  the  mortar  between 
the  joints  should  be  picked  out  to  a 
depth  of  about  ^i  in. 

Before  applying  the  stucco,  the  face  of 
the  block  should  be  thoroughly  satu- 
rated with  water.  This  does  not  mean 
simply  sprinkling  with  a  hose,  but  means 
that  the  block  should  be  wet  to  such  an 
extent  that  they  will  not  draw  from  the 
plaster  the  water  which  has  been  used  in 
mi.xing  it. 

A  coat  of  plaster  should  be  spread 
over  the  surface  to  a  depth  of  about 
^  in.  to  yi  in.,  and  if  this  is  not  suffi- 
cient to  remove  the  irregularities  of  the 
surface,  a  second  coat  of  about  ^  in. 
thickness  should  be  applied,  as  soon  as 
the  first  coat  has  become  firm.  If  a 
second  coat  is  necessary  the  first  coat 
should  be  thoroughly  scratched  with  a 
tooth-shaped  tool  while  it  is  soft. 

The  mortar  for  the  stucco  should 
consist  of  1  part  Portland  cement,  not 
more  than  25-<  parts  of  well  graded  sand, 
to  which,  if  desired,  may  be  added  im- 
mediately before  using  '/s  part  of  lime 
putty  to  each  part  of  cement.  By  lime 
putty  is  meant  either  hydrated  or  lump 
lime  to  which  water  has  been  added  in 
sufficient  quantity  to  make  a  stiff  paste. 

The  sand  and  cement  should  be  mixed 
dry  until  the  mass  is  of  uniform  color, 
and  then  sufficient  water  added  to  ob- 
tain the  desired  consistency. 

If  lime  is  added,  care  should  be  taken 
to  see  that  it  is  uniformly  distributed 
and  the  entire  mass  is  uniform  in  color 
and  homogeneous. 

"Assoc,  of  Am.  Portland  Cement  Mnfrs., 
Philadelphia 
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Uniform  Material  Essential. 

Care  must  be  exercised  to  make  each 
batch  exactly  the  same  if  the  work  is  to 
produce  a  uniform  appearance  over  the 
entire  surface.  Not  only  must  each  of 
the  ingredients  be  measured  with  exact- 
ness separately,  but  the  amount  of  water 
also  in  each  batch  must  be  carefully 
measured. 

The  plaster  should  be  spread  evenly 
over  the  saturated  face  of  the  block, 
the  work  being  carried  in  one  general 
direction  and  made  as  continuous  as  pos- 
sible. If  the  surface  is  so  large  that  a 
joint  must  be  made,  this  should  occur 
at  some  natural  division  in  the  wall. 
Care  should  be  taken  to  avoid  the  dry- 
ing out  of  the  edges  of  the  plaster. 
Troweling  sufficient  only  to  bring  the 
mortar  to  an  even  sufrace  should  be 
done. 

The  second  coat,  if  one  is  necessary, 
should  be  spread  over  the  first  coat  as 
soon  as  possible  to  a  depth  of  H  in.  Care 
should  be  taken  to  protect  the  finished 
coat  from  drying  out  too  rapidly.  This 
can  be  done  either  by  frequently  sprink- 
ling the  surface  after  the  mortar  has  be- 
come sufficiently  hard  to  do  so  without 
pitting,  or  by  hanging  strips  of  wet  car- 
pet or  burlap-  in  front  of  the  wall,  and 
keeping  them  wet. 

Care  should  be  taken  not  to  over- 
trowel  the  work,  as  this  has  a  tendency 
to  bring  the  finer  particles  to  the  sur- 
face and  cause  crazing. 

Alternate  Finishes. 

A  number  of  different  finishes  can  be 
secured,  such  as  a  smooth  surface  by 
means  of  a  metal  trowel;  or  a  sand- 
float  finish  by  means  of  a  wooden  float; 
by  the  addition  of  a  little  sand  after  the 
mortar  has  partially  set ;  a  scrubbed 
surface  by  means  of  a  stiff  broom  after 
the  surface  has  become  fairly  hard.  This 
latter  finish  is  particularly  effective  if  in 
place  of  sand,  marble  screenings  with 
the  dust  removed  have  been  used.  There 
are  several  other  finishes  which  might 
be  used,  such  as  rough-cast,  pebble-dash 
or  rubbed. 

If  it  is  desired  to  color  the  stucco,  a 
number  of  different  tints  can  be  secured 
by  adding  to  the  dry  cement  and  sand 
before  the  water  is  added  such  pigments 
as  carbon  black,  ultramarine  blue,  red 
oxide  of  iron  and  yellow  ochre,  but  not 
more  than  6%  of  the  weight  of  cement 
should  be  mixed  with  the  plaster.  Here 
also  care  must  be  used  to  insure  exactly 
the  same  amount  of  coloring  matter  be- 
ing used  with  each  batch. 

If  the  surface  of  the  block  has  been 
painted  or  if  they  have  been  covered 
with  oil,  it  would  probably  be  necessary 
to  use  expanded  metal  placed  on  fur- 
ring strips,  securely  fastened  to  the  wall. 
These  strips  should  be  placed  from  12" 
to  16"  apart  and  covered  with  expanded 
metal  attached  to  them  by  means  of 
staples.  Care  should  be  taken  to  force 
the  first  coat  through  the  metal  lath  so 
that  a  key  is  formed  at  the  back  and 
the  lath  is  thoroughly  embedded  in  the 
mortar. 
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331.     Cement  Grout  in  Oil  Shafts 

"In  this  country  there  arc  thousands 
of  oil  zi'ells.  The  formations  are  varied, 
mostly  shale  and  clay,  zvith  strata  of 
lime.  We  now  propose  sinking  wells 
where  the  principal  formation  is  soil 
and  clay.  In  many  places  no  rock  of 
any  character  is  encountered  at  all,  even 
at  1,000  ft.  depth.  The  difficulty  is  that 
after,  say  loo  ft.,  the  walls  above  where 
the  tools  are  working  will  give  way  and 
cave  onto  the  tools.  Usually  the  water 
used  with  the  action  of  the  tools  leai'cs 
a  smooth  mud  wall  which  will  stand 
until  the  well  is  finished  and  the  casing 
is  inserted,  or  xintil  either  sand  or  rock 
is  struck  and  the  casing  placed  in  to  that 
depth.  Then  the  smaller  tools,  etc.,  work 
inside  this  casing  to  the  lower  depth. 

Now,  what  we  are  seeking  informa- 
tion on  is: 

1st — Can  we  make  a  thin  cement  mix- 
ture and  use  instead  of  water  alone? 
Would  the  cement  be  forced  into  the 
wall  sufficiently  so  that  when  the  bailer 
lifts  out  the  product  of  mud  and  cement, 
the  cement  left  on  the  wall  would  set 
sufficiently  to  stand  while  the  bailer  was 
lifted  out,  emptied,  refilled  and  returned 
and  proceeded  to  go  another  screw 
length  in  depth,  about  6  ft.? 

2nd — What  mixture  would  you  make? 
What  is  the  probable  quickest  time  pos- 
sible for  it  to  set?  Is  any  special  make 
of  cement  necessary?  Do  you  think  it 
would  penetrate  the  walls  of  the  hole 
(6"  at  bottom  to  /j"  at  the  top)  to  hold 
a  soft  or  caving  foundation?  So  as  to 
make  the  best  possible  time  in  drilling, 
the  time  consumed  in  drilling  a  6  ft. 
scew  and  bailing  out  would  require  from 
20  min.  to  30  min.  Could  the  cement  be 
made  so  as  to  set  in  that  time?" 

331.    Discussion  by  Benj.  K.  Stroud* 
The  scheme  of  cementing  off  the  walls 
of  the  hole  as  drilling  progresses  is  not 
at  all  feasible  because  : 

1.  The  cement  cannot  be  dumped  or 
placed  in  the  hole  except  in  a  body :  that 
is,  it  would  be  impossible  to  place  it  so 
as  to  leave  a  hole  to  drill  through,  at 
the  same  time  cementing  up  the  walls. 

2.  The  cement  will  become  united  by 
action  of  tools  and  bailer  with  the  clay 
or  soil,  thereby  preventing  its  setting. 
(Hole  must  be  clean  for  cement  to  set 
properly.) 

3.  If  cement  were  dumped  in,  what 
would  prevent  its  being  withdrawn  by 
the  bailer? 

4.  If  it  were  to  set,  the  hole  would 
be  plugged,  requiring  drilling  out  of  the 
entire  plug. 

5.  Cement  would  not  penetrate  the 
walls,  but  simply  adhere  to  them. 

6.  The  above  conditions  are  not  fav- 
orable to  cementing,  no  matter  how  rap- 
id the  set  or  the  quality  of  cement,  be- 
cause of  an  excessive  percentage  of 
debris. 

Remedy — 

Mix  up  a  sufficient  quantity  of  stiff 
clay,  pump  it  into  the  hole  to  bottom 
with  a  steam  pump.     Clay  should  be  as 

•Universal  Oil  Co.,  Wasco,  Cal. 


thick  as  possible.  Insert  casing,  one 
length  at  a  time  as  drilling  progresses. 
(This  would  require  the  use  of  a  calf- 
wheel,  which  is  easily  installed).  These 
conditions  obtain  in  California,  and  are 
not  considered  out  of  the  ordinary:  in 
fact,  all  we  have  is  a  caving  shale  and 
clay.  When  the  hole  caves  so  badly  as 
to  stick  the  casing,  the  above  method 
of  pumping  in  clay  is  advisable. 

An  oil-saver  can  be  used  in  connec- 
tion with  the  steam  pump  when  using 
clay,  so  that  drilling  can  be  carried  on 
at  the  same  time. 


332.     Metal  Joint  Protectors   for 
Concrete  Roads 

"Wouldn't  an  angle  iron  joint  pro- 
tector be  an  improvement  in  concrete 
road  construction — something  like  the 
accompanying  sketch?" 

332.     Editoei.\l  Discussion 

The  chief  objection  which  at  once  sug- 
gests itsejf  is  that  such  a  joint  protector 
might  be  too  protective — in  other  words, 
it  might  not  wear  evenly  with  the  con- 
crete. Such  a  joint  was  tried  out  on 
some  of  the  earliest  concrete  roads  built 
in  Wayne  county  (Mich.)  and  the  Baker 
plate'  now  used  exclusively  in  all  Wayne 


Cross-Section,    Proposed   Concrete    Pavement 
Joint   Protector 

county  work  is  found  to  be  better  at  less 
expense.  Edward  N.  Hines,  of  the  Road 
Commission  for  the  county,  says  he  sees 
no  reason  for  a  change ;  that  the  angle 
iron  joint  is  more  diflicult  to  place  with 
its  projecting  lugs  or  bolts  properly  em- 
bedded. 

T.  R.  Agg,  Acting  State  Highway 
Engineer  (111.),  in  the  absence  of  A. 
N.  Johnson,  writes  that  his  observation 
of  similar  construction  plates  used  for 
other  purpo'ses  has  been  that  the  con- 
crete wears  more  rapidly  than  the  flat 
surface  of  the  plate. 

F.  P.  Wilson,  City  Engineer,  Mason 
City,  la.,  writes:  "I  do  not  know  of 
such  a  joint  in  use  anywhere.  A  straight 
plate  with  a  shear  member  or  tics  out 
from  the  plate  is  better,  used  on  the 
sides  of  the  joints.  An  angle  iron  can 
not  be  expected  to  wear  evenly  with  the 
concrete." 

H.  J.  Kuclling,  county  highway  com- 
missioner, Milwaukee  county.  Wis., 
writes :  "I  do  not  know  of  such  a  joint 
having  been  used.  I  believe  the  joint 
would  be  costly  to  construct,  diflicult  to 
erect  and  that  it  would  not  wear  evenly 
with  the  concrete,  due  to  the  consider- 
able amount  of  steel  exposed.  In  gen- 
eral, such  a  joint  would  have  no  advan- 
tages over  one  with  only  the  vertical 
leg  and  the  anchor  sections.  Frankly,  I 
would  not  care  to  try  such  a  joint." 


'R.  D.   Baker  &  Co.,  Detroit 
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CORRESPONDENCE 

The  following-  letters  are  m  the  main  good  short  snappy 
stories  of  what  is  doing-  in  the  concrete  field,  and  how  it  is 
done.  Such  letters  are  really  short,  informal  articles  sent  in 
from  Sonth  Africa,  from  Colorado,  and  from  many  places 
nearer   home. 


Concrete   Bridges   in  the   Dayton 
Flood 

To  the  question.  "How  did  concrete 
structures  withstand  the  1913  flood?"  let 
me  quote  from  a  pictorial  history  of  the 
great  Dayton  flood,  published  by  the 
United  Brethren  publishing  house.  Speak- 
ing of  the  bridges  within  the  corpora- 
tion of  the  city  of  Dayton,  it  says: 
"Of  our  six  bridges  spanning  the  main 
stream,  the  Miami  river,  the  form  steel 
concrete  (Melan)  structures  held  like 
adamant.  The  structural  steel  Fifth  St. 
bridge  and  the  railroad  bridge  were 
carried  down."  Besides  these,  parts  of 
the  steel  bridge  over  the  Miami  at 
White  City  had  two  spans  washed  away, 
and  the  steel  bridge  over  Mad  river  was 
also  carried  down.  The  county  outside 
of  Dayton  lost  some  20  bridges. 

The  structural  steel  bridge  over  the 
Mad  river  which  went  out  is  to  be  re- 
placed by  a  steel  and  concrete  structure 
now  under  contract.  About  1.000  ft. 
below  the  Webster  St.  bridge  the  Mad 
river  enters  into  the  Miami  and  at  2,000' 
distance  we  have  the  first  concrete 
bridge,  spanning  the  Miami.  It  was 
the  first  one  of  the  four  to  be  erected. 
A  large  amount  of  debris  was  lodged 
against  this  bridge  and  the  water  swept 
over  its  top.  Fig.  1  gives  view  of  this 
bridge.  One  thousand,  two  hundred  feet 
further  brings  us  to  the  Dayton  View 
bridge.  It  is  said  that  two-story  houses 
swept  out  of  River  Dale  struck  this 
bridge  and  were  ground  into  kindling 
by  the  impact.     Two  thousand  five  hun- 


dred feet  further  is  the  Third  St.  bridge 
and  next  to  this  came  the  steel  Fifth 
St.  bridge  which  went  out  entirely. 
Next  to  this  is  the  railroad  bridge,  two 
spans  of  which  went  out.  Below  this 
is  the  Washington  St.  bridge,  shown  in 


The    Development   of   Concrete 
Members 

The  letter  in   your  June,    1913,   issue* 
referring  to  the  possibilities  of  making 
standard    parts    for    house    construction 
Fig.  5.    The  railing  is  shown  torn  away ;       out    of    reinforced    concrete,    recalled    a 


Fig.  5— The  \V.\shington    St.   Bkidg 


.■\t   the   right   is  shown 
od,  but  the  opening  was  i 


After   the  Flood 

n    of   the    railing  broken    away.      This   was   i 
allow  the  clean-up  gangs  to  dump  materials 


lot    done   by    the 


this  was  done  to  allow  wreckage  dump- 
ing by  clean-up  gangs  and  was  not  the 
result  of  the  flood.  Down  stream  5.000' 
is  the  Stewart  St.  bridge,  not  in  use,  as 
the  approaches  had  not  been  com- 
pleted. 

]o<.   E.   W.\LTZ 
Davton.  O. 


conversation  I  had  a  year  ago  with  a 
prominent  contractor  who  said  that  the 
one  great  need  of  the  building  industry 
was  seasoned  concrete  joists  of  standard 
sizes,  kept  in  stock  for  ready  delivery. 
He  remarked  that  he  had  talked  to  a 

'P.  295.     Letter  from  F-.  C.  Emerson.  Evanfr 


Fic.  1 — The  Main  .Street  Cridge,  Dayton,  After  the  Flood;  Fio.  2— The  Dayton  View  Brjdge  Looking  Over  the  North  or  Upstream 
Side  .After  the  Flood  of  ^^^RCH  2.)T1i;  Kio.  S— The  Down  Stream  Side  of  the  Third  St.  Bbidge  After  the  Flood;  Fig.  4 — The  Stewart  St. 
Bridge  After  the  Flo<5d. 
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number  of  concrete  workers  who  had 
ample  facilities  to  make  and  store  them 
but  it  seemed  as  if  they  were  bhnd  to  a 
great  opportunity. 

The  point  he  made  was  that  a  house, 
no  matter  how  inflammably  constructed 
otherwise,  needs  fireproof  joists  to  pre- 
vent collapse  of  the  floors  and  in  many 
cases  to  save  valuable  property  from 
going  into  the  cellar. 

While  not  directly  interested  in  con- 
crete work,  I  know  enough  about  it  to 
believe  that  the  making  of  joists  could 
be  carried  on  with  profit. 

To  attach  wood  flooring  to  them  is  a 
matter  of  detail  easily  arranged,  but  it 
strikes  me  that  in  connection  with  the 
concrete  joists  it  would  be  practicable 
to  provide  also  concrete  slabs  for  the 
floor  by  which  means  the  building  could 
be  made  in  combination  with  brick  or 
stone  walls,'  alisolutely  fire  proof. 

It  has  always  seemed  to  me  absurd  to 
build  wood  molds  for  each  part  of  a 
building  by  expensive  labor  and  up  in 
the  air  as  is  done  under  the  "poured" 
method,  when  all  the  parts  could  be 
made  in  permanent  molds  by  factory 
labor  and  put  into  place  fully  seasoned. 

If  some  enterprising  concern  among 
the  concrete  workers  will  devise  a  sim- 
ple system  and  put  it  into  practice  it 
will  create  a  revolution  in  house  building 
methods  very  beneficial  to  the  public 
and  certainly  very  much  to  the  profit  of 
the  cement  workers. 

The  publication  of  expressions  by  you 
on  this  subject  would  be  very  interest- 
ing and  instructive. 

Geori;e  B.  Harvey. 
Kansas  Citv,  Mo. 


'Or  concrete,  preferably — Enr 


Storing    Coal    Under    Water 

We  have  just  completed  our  sub-aque- 
ous coal  storage  bin.  The  bin  is  100' 
X  300'  by  something  more  than  20  ft. 
deep,  below  water  line.  We  can  store 
about  15.000  tons  of  coal  under  water 
and  about  15,000  tons  above  the  water. 
The  concrete  on  bottom  and  sides  is  1' 
to  IS"  thick,  reinforced  with  twisted 
steel.  The  bottom  has.  in  addition  to 
the  twisted  steel,  a  system  of  T-rails 
so  laid  that  the  top  of  the  rail  stands 
^"  above  the  surface  of  the  concrete. 
These  rails,  are  18"  o.  c.  laid  lengthwise 


Concrete  in  South  Africa 

I  introduced  reinforced  concrete  on 
the  new  Standard  Bank  here  and  it  will 
be  a  beautiful  piece  of  work  when  com- 
pleted. The  dome  is  a  21-ft.  span  car- 
ried on  cantilever  beam  42  in  the  clear 
and  will  be  a  credit  to  all  concerned 
when  completed. 

On  this  job  the  whole  of  the  floors 
and  columns  are  being  put  in  of  con- 
crete. We  are  using  a  Ransome  mixer 
about  10  years  old,  ^-yd.  capacity,  and  I 
introduced  a  skip  and  hoist  (Yankee,  of 
course)    and   surprised    some  of  the  lo- 


in the  bin.  This  is  to  protect  the  con- 
crete on  bottom  from  being  destroyed  by 
the  bucket  when  scraping  for  coal. 

We  have  installed  a  track  through 
the  center  of  the  bin  on  a  level  with 
the  surface  of  the  ground  or  something 
more  than  20  ft.  above  the  bottom  of 
the  bin. 

We  shall  handle  coal  to  and  from  this 
bin  with  a  Brown  Hoist  locomotive 
crane,"  which  we  have  recently  pur- 
chased. We  can  also  dump  a  great 
quantity  of  coal  in  the  bin  without  hand- 
ling. 

The  bin  cost  in  the  neighborhood  of 
$28,000.  Thos.  a.  Wynne 

Vice  Pres.  Indianapolis  Light  &  Heat  Co. 
Indianapolis 

'Krown   Hoisting   Machy.   Co.,   lleveland 
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cal  liuildcrs  here  with  the  quantity  and 
quality  of  reinforced  concrete  we  hand- 
led in  9  hours.  (There  is  nothing  like 
serving  10  years  under  Uncle  Sam  to 
teach  a  man  how  to  handle  men  and 
material.) 

I  recently  completed  the  new  .Anat- 
omy Bldg.,  Soutli  .Africa  College,  Cape 
Town,  under  the  Cape  Government,  and 
new  High  schools  at  same  college,  both 
in  reinforced  concrete. 

The  labor  on  this  edge  of  civilization 
is  principally  Kaffir,  and  they  are  paid 
$2.50  per  week  and  tio  "skoflf,"  and  sleep 
on  any  old  place  around  the  job. 
White  men  are  on  the  mi.xer,  hoist  and 
laying   of   reinforcement   and  concrete. 

The  new  Parliament  buildiiig,  Preto- 
ria,  and   Johannesburg   Town    Hall   are 


'''^■**^Nf^^FHPj1^-iP-ii^"^ 


August.  iQis 


CONCRETE-CEMENT  AGE 


well  under  way  and  have  a  large  amount 
of  reinforced  concrete  construction  in 
them.  I  understand  they  are  using  local 
Pretoria  cement. 

A  company  for  the  manufacture  of 
cement  has  been  floated  here  and  will 
erect  machinery  very  soon.  Cement  in 
Bulawayo  costs  $11.28  a  cask,  crushed 
granite  $2.60  to  $4.00  per  yard,  sand 
$1.78,  sheeting  from  5c  to  10c  per  super- 
ficial foot  at  the  mill. 

A.  Montgomery 
Bulawayo,   Rhodesia,   South  Africa 


Magnesium     Chloride     Concrete 
Material 

I  have  read  Mr.  Edward's  article  in 
the  April,  1913,  issue  with  considerable 
interest  and  pleasure.  The  facts  and 
assertions  as  set  forth  in  this  article  by 
him,  we  find,  coincide  with  our  experi- 
ence in  every  particular. 

His  statement  that  with  proper  care 
and  knowledge  very  satisfactory  floors 
can  be  made  with  magnesite  cement  is 
true.  They  give  the  greatest  satisfac- 
tion where  the  composition  is  right  and 
where  the  proper  care  is  taken  in  the  in- 
stallation. 

There  are  more  worthless  composi- 
tion floors  on  the  market  than  any  other 
class  of  building  material,  to  our  knowl- 
edge. Companies  claiming  to  have  full 
knowledge  of  the  manufacture  and  in- 
stallation of  materials  of  this  kind  spring 
up  as  mushrooms  in  the  night.  They 
usually  succeed  in  convincing  a  number 
of  architects,  contractors  and  owners 
that  their  material  is  all  that  they  claim 
for  it,  claiming  that  it  is  superior  to 
anything  that  has  been  manufactured, 
and  offering  to  take  work  at  about  one- 
half  the  price  asked  for  a  good  com- 
position. The  result  is  usually  about 
the  same,  that  is,  the  failure  of  the  floor, 
disappointment  to  the  owner  and  in  a 
short  time  the  failure  of  the  composi- 
tion floor  company. 

A  very  important  fact  if  the  composi- 
tion is  right  is  that  the  finishers  hand- 
ling the  material  shall  have  experience 
in  this  line  of  work.  It  is  also  neces- 
sary for  the  finisher  to  take  a  personal 
interest  in  the  installation,  as  the  com- 
position material  is  difficult  to  handle. 
Where  we  have  been  compelled  to  sell 
our  material  f.  o.  b.  cars  Chicago,  trust- 
ing to  the  mechanics  supplied  by  the 
general  contractor  or  owners  to  make 
the  installation,  about  50%  of  these  jobs 
were  not  satisfactory,  due  entirely  to 
the  fact  that  the  mechanics  who  laid  the 
work  did  not  give  the  finishing  suffi- 
cient careful  attention  and  have  ruined 
the  floor  in  consequence  of  their  care- 
lessness. 

The  subject  is  so  well  covered  by  Mr. 
Edwards  in  his  article  that  there  is 
practically  nothing  further  for  us  to 
say  on  the  subject. 

Franklyn  R.  Muller 
Chicago 
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Concrete    Handicapped 
Misrepresentation 


by 


[Note:— In  the  Mar.,  1913.  issue,  p. 
126,  under  Consultation  Question  297,  a 
western  builder  stated  that  he  was  fig- 
uring on  15  five-room  cottages  for  a 
local  coal  company ;  concrete  was  speci- 
fied and  he  wanted  some  information  on 
forms  and  equipment  for  such  work. 
The  question  was  discussed  in  that  issue 
by  C.  R.  Knapp,  of  Albany,  N.  Y.  Later 
on  we  wrote  the  western  builder,  to 
learn  how  matters  were  progressing,  and 
the  two  following  letters,  in  reply  to 
our  inquiry,  bring  out  in  a  striking  man- 
ner, how  concrete  construction  can  be 
handicapped  by  placing  the  emphasis  on 
relative  cost  instead  of  relative  value. — 
Editors.] 

You  ask  about  the  miners'  houses  that 
I  wrote  you  I  was  figuring  on.  Well, 
they  are  not  built  yet  and  I  doubt  if  I 
will  build  them  of  concrete.  I  think 
great  damage  is  done  the  concrete  indus- 
try by  manufacturers  of  equipment  who 
represent  that  concrete  wall  can  be  built 
cheaper  than  frame.  Take  my  own  par- 
ticular case.  Most  coal  camp  houses 
here  are  built  of  novelty  siding  on  the 
outside  of  a  frame,  lathed  and  plastered 
on  the  inside.  They  are  cheap !  Oh, 
yes !  A  four-room  house  24'  x  24'  can 
be  had  finished  and  painted  for  $450. 
Of  course,  the  wind  blows  right  through 
them.  But  they  keep  off  the  rain  (most- 
ly) and  miners  will  live  in  them  and 
pay  rent  for  them. 

And  then  the  coal  operator  picks  up 
some  magazine  and  sees  that  with  some 
particular  mold,  or  forms,  or  block  ma- 
chine "concrete  houses  can  be  built 
cheaper  than  frame." 

That  looks  good  to  him,  especially  that 
word  "cheaper."  So  off  he  goes  to  the 
concrete  man  with  his  plans.  And  the 
concrete  man  looks  up  all  the  different 
forms  he  ever  heard  of  and  figures  how 
he  can  cut  down  his  labor  bill  to  the 
last  cent  (if  he  has  the  good  of  the  busi- 
ness at  heart,  he  won't  steal  ox\  cement), 
and  tells  the  operator  that  he  can  give 
him  a  good  plain  job,  no  fancy  work, 
just  as  plain  as  possible  but  good  for 
$500.  And  Mr.  Operator  goes  up  in  the 
air  and  proves  by  all  the  steel  form  ads 
in  the  country  that  concrete  is  cheaper 
than  frame.  And  Mr.  Cement  Man  has 
made  an  enemy  of  one  who  ordinarily 
might  give  him  a  good  deal  of  work. 
"He  tried  to  hold  me  up"  is  the  charge. 
You  may  talk  "better"  until  your  tongue 
is  tired.  It  is  that  word  "cheaper"  that 
caught  his  eye.  Of  course,  he  knows 
they  are  better. 

And  to  get  the  jobs  some  men  will 
take  them  for  less  than  frame.  Coke 
breeze  is  cheap  and  rather  clinging  stuff, 
and  it  doesn't  take  much  cement  to  hold 
a  wall  up  until  you  get  a  settlement  with 
the  company,  if  you  hurry.  It  looks  fair 
and  is  guaranteed  (?)  good  concrete. 
Of  course,  rain  goes  through  it  as  if  it 
were  a  sponge  and  then  the  miners  say : 
"Concrete  houses  are  no  good." 

The  plainest  kind  of  qood  concrete 
houses  cannot  be  built  for  what  the 
cheapest    kind    of    frame    houses    can. 


Sot  yet.  Not  in  these  parts.  And  any 
advertiser  who  makes  such  a  statement 
is  making  trouble   for  the  cement  man. 


A  Later  Letter 

Y'ou  can  easily  see  that  I  had  a 
"grouch"  when  I  wrote  the  former  let- 
ter. It  is  rather  trying,  to  say  the  least, 
to  figure  concrete  down  to  the  last  pos- 
sible cent,  make  your  price  and  have  a 
man  say:  "Humph!  I  can  get  frame* 
houses  li'ay  below  that." 

Of  course  he  can.  All  that  concrete 
displaces  in  outside  walls  is  siding,  stud- 
ding and  lath.  Either  wall  must  be  plas- 
tered inside,  and  outside  dressing  of  the 
concrete  wall  will  cost  as  much  as  the 
two  coats  of  so-called  paint  used  on 
these  houses. 

I  can  put  siding  studding  and  lath  in 
place  for  S^  cts.  per  sq.  ft.  of  wall  and 
do  well  at  it.  One  cu.  ft.  of  concrete 
will  make  1]^  superficial  sq.  ft.  of  8-in. 
wall.  To  meet  the  cost  of  frame,  that 
would  have  to  be  put  in  place  for  12J4 
cts.  Show  me  the  man  who  can  do  that 
with  cement  at  $1.75  per  bbl. ;  net  f.  o.  b. 
cars,  gravel  75  cts.  per  yd.  and  common 
(very)  labor  $2.00  per  day.  In  interior 
walls  the  figures  are  worse  yet. 

L.  S.  Lester. 
Walsenburg,  Colo. 


Notes   on   Wall   Centering 

I  am  enclosing  you  sketch  of  the  way 
I  build  a  concrete  wall  form.  Do  not 
use  any  check  pieces,  but  use  2"  x  6" 
studs  and  Jg"  -"^  S"  s.  4  s.  material  for 
sheeting.  Have  the  2  x  6's  cut  to  a 
uniform  length  for  upright  studs  and  cut 
all  the  sheeting  in  even  lengths  of  10', 
12',  14'  or  16'.  Lay  the  2  x  6's  on  the 
ground  with  the  ends  approximately  on 
a  line  where  the  wall  is  to  be  built. 
Nail  a  %"  X  8"  sheeting  board  on  the 
edge  of  the  2  x  6's  with  the  edge  of  the 
board  flush  with  the  end  of  the  2  x  6's. 
Space  the  2  x  Q's  uniformly,  not  over 
20"  o.  c,  but  try  and  have  the  spaces 
uniform  and  the  same  on  the  forms  for 
the  opposite  sides  so  they  will  come  as 
nearly  opposite  each  other  as  possible. 

After  nailing  the  bottom  board  on, 
nail  a  temporary  board  through  near  the 
top,  having  first  marked  it  by  laying  it 
at  the  bottom  of  the  2  x  6  studs,  al- 
ready nailed,  and  mark  each  side  of  each 
stud.  This  will  bring  the  studs  all 
parallel. 

On  the  first  panel  it  will  be  found 
necessary  to  put  a  stud  flush  at  one  end 
and  have  the  boards  meet  about  the 
middle  of  the  stud  at  the  other  end,  and 
then  every  time  leave  off  the  stud  at 
that  end,  so  the  board  will  nail  on  the 
stud  of  the  first  panel,  the  ends  of 
boards  butting  together. 

Raise  the  panel  skeleton  up  and  tack 
temporary  braces  and  ties  on  them  to 
hold  them  approximately  in  place  while 
wiring.  Do  not  try  to  line  up  the  forms 
until  after  they  are  tied  together  for 
the  entire  length.  Cut  spreaders  as  ac- 
curately   as    possible    for    the    desired 
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Sketch  Showing  Arrange 

thickness  of  wall.  Put  a  No.  9  wire 
around  the  opposite  studs  and  over  the 
top  of  the  bottom  board,  using  tempo- 
rary spreaders  between  the  top  of  the 
forms  and  permanent  ones  directly  be- 
low the  wires  and  twist  the  wires  tightly. 
Then  lay  the  boards  in  on  the  wires 
so  that  the  men  can  walk  between  the 
form  sides,  leaving  one  board  on  the 
wires  until  the  form  is  completed  and 
cleaned  out  ready  for  the  pouring.  On 
the  inside,  tlie  first  board  above  the  bot- 
tom row  of  wires  should  be  left  off  for 
the  purpose  of  cleaning  out  and  straight- 
ening forms,  and  at  the  final  end,  put 
back  in  place,  being  sure  the  space  left 
for  it  is  of  the  correct  width. 

Then  nail  in  four  boards  %"xS", 
through  the  length  of  the  forms  on  each 
side  and  tie  wire  with  spreaders  just 
below  wire.  Put  one  wire  (well  tied 
and  twisted  tight)  and  spreader  to  each 
pair  of  studs. 

Proceed  in  this  manner  to  the  top, 
removing  the  temporary  spreaders  as 
you  come  to  them.  After  the  form  is 
tied  together  clear  through,  anchor  each 
€nd  firmly  in  place  and  stretch  a  line 
offset  J^i"  through  on  the  inside  as  close 
to  the  ground  as  possible,  so  as  not  to 
have  it  touch  anything,  and  with  a  light 
crowbar  spring  the  form  either  in  or 
out  until  the  form  is  everywhere  Js" 
distant  from  the  line.  Drive  a  solid 
stake  a  few  inches  away  from  the  forms 
and  right  opposite  every  other  2"x6" 
stud  ;  nail  a  little  cleat  from  the  bottom 
of  the  stud  to  the  stake,  being  very 
careful  to  get  it  close  down  to  the 
ground.  Bed  a  2"xl0"  or  a  2"xl2"  plank 
firmly  on  the  ground  about  8  ft.  or  10  ft. 
away  from  the  wall  and  parallel  to  it, 
spike  a  2"xG"  on  the  bottom  of  the  2" 
x6"  stud  as  shown  by  piece  marked  a  in 
the  accompanying  sketch.  Then  spike 
on  the  brace  piece  marked  b,  shown  in 
sketch,  taking  care  to  bring  the  form 
right  to  the  line  before  nailing,  thus 
making  a  "figure  4"  brace.  Put  one 
•of    these    on    about    every    third    stud. 
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Be  extremely  careful  to  pick  out  straight 
planks  for  the  inside  runway  planks  and 
let  them  come  over  the  top  of  the 
2"x6"s  and  spike  into  them.  This  helps 
very  materially  to  hold  the  form  rigid. 
If  these  directions  are  followed  close- 
ly and  a  little  "gumption"  used,  one  can 
put  up  a  very  straight  and  handsome 
wall  at  a  very  low  cost. 

A.  B.  LooMis 
Bldg.  Supt.,  Cleveland 


A  Refrigerator  Built  In  the  Ice 
House 

Recently  an  Iowa  farmer  demon- 
strated a  practical  use  for  cement ;  one 
that  should  be  adaptal)le  for  every 
farmer  living  within  a  reasonable  dis- 
tance of  a  good  sized  body  of  water. 

This  man  had  used  cement  in  many 
different  ways  on  his  farm  on  which  he 
has  passed  his  entire  life  of  more  than 
50  years,  but  the  idea  of  harvesting  his 
own  ice  did  not  come  to  him  until  late 
in  life.  Living  within  a  mile  of  a  splen- 
did river,  he  had  formed  a  habit  of 
driving  four  miles  to  town  for  ice  and 
paying  40  cts.  per  cwt.  for  a  product 
that  went  to  waste  on  his  own  land. 

Recently  he  built  a  generous  ice-house 
GO'  from  his  kitchen.  On  the  south  end 
he  made  a  refrigerator  that  would  turn 
a  city  woman  green  with  envy,  for  there 
was  no  cleaning  after  ice  men,  no  worry 
about  the  drip  pan  or  the  ice  giving  out. 

The  refrigerator  was  built  of  solid 
cement,  7'  high,  6'  wide  and  5'  deep. 
Into  the  end  walls,  heavy  iron  hooks 
were  cast  high  enough  to  allow  a  quar- 
ter of  beef  to  hang  without  touching  the 
floor.  In  the  side,  iron  pegs  were  placed 
for  the  support  of  shelves  on  which  to 
store  foodstuffs  and  the  products  of  the 
dairy.  The  ice  is  packed  around  and 
above  this  roomy  ice  box,  so  the  house- 
wife has  no  concern  aside  from  placing 
her  viands  on  the  shelves. 


Utilization  of  Waste  Road  Space 

It  has  been  very  truthfully  said  th.it 
this  is  an  age  distinguished  for  its  utili- 
zation or  elimination  of  waste.  Consid- 
er country  roads.  The  general  width  of 
a  "right-of  way"  is  66'.  Of  this  66' 
the  road  proper,  with  the  ditches,  occu- 
pies from  12'  to,  say,  22'.  That  leaves 
two-thirds  of  our  "right-of-way,"  or  five 
and  one-third  acres  per  mile,  unutilized 
in  any  beneficial  way.  In  fact,  since 
many  roadsides  are  usually  a  mass  of 
weeds,  whose  seeds  are  blown  and  car- 
ried onto  neighboring  farms,  they 
might  be  said  to  be  an  active  agent  for 
harm  to  the  community.  In  Europe,  the 
better  roads  are  laid  out  with  grass  sown 
on  either  side  and  in  many  places  fruit 
trees,  whose  products,  handled  by  the 
government,  go  a  long  way  towards 
paying  for  the  up-keep  of  the  roads. 
Very  few  people  would  consider  it  pos- 
sible in  America  ever  to  grow  fruit  trees 
by  the  roadside  and  expect  to  harvest 
any  products.  Sad  to  relate,  it  would 
probably  be  looked  upon  by  the  traveling 
public  of  this  continent  as  some  philan- 
thropic scheme  for  the  ease  and  benefit 
of  their  gastronomic  proclivities.  It 
would  still  leave  unsolved  the  problem 
of  utilizing  waste  roadsides  in  this  coun- 
try in  some  economically  beneficial  way. 
Unless,  however,  one  can  devise  such 
means,  the  returning  or  renting  (fencing 
off,  if  necessary),  of  unused  portions 
of  our  country  roads  to  those  who  will 
cultivate  and  put  them  to  beneficial  use. 
their  ownership  becomes  a  serious  re- 
sponsibility. Consider  an  ordinary  town- 
ship, divided  into  36  sections,  with  a  06- 
ft.  road  allowance  between,  the  road 
acreage  amounts  to  572.4  acres.  If  one 
allows  22  ft.  for  actual  width  of  ditch- 
es, etc..  then  there  is  left  two-thirds  of 
the  acreage,  or  382  acres,  of  land  wasted 
per  township.  Figured  out,  it  would 
probably  be  within  facts  to  state  that 
10,000,000  or  20.000.000  acres  will  be  lost 
as  productive  land  to  the  communities 
of  Canada  and  the  United  States  if  the 
side  widths  of  road  allowances  be  not 
utilized. — Canadian  Engineer. 


.\  new  plant  is  now  under  construc- 
tion at  Asbestos  (formerly  Fitchburg. 
Md.),  for  the  Baltimore  Asbestos  Roof- 
ing and  Mfg.  Co.,  which  is  removing 
its  plant  from  Oil  City,  Pa.  It  is  essen- 
tial to  have  an  absolutely  dry  building, 
and  plans  were  drawn  by  John  B. 
Hamme,  York,  Pa.,  for  hollow  tile,  but 
after  thorough  investigation  by  the  offi- 
cers of  the  company  it  was  decided  as  a 
matter  of  economy  and  permanency  to 
use  the  Redman'  concrete  hollow  wall 
system   for  the  exterior  walls. 

The  walls  will  be  12"  thick  with  4-in. 
air  space.  The  roof  structure  will  be 
carried  by  8-in.  I-beams  cast  in  the 
walls.  Asbestos  roofing  of  the  com- 
pany's own  manufacture  will  be  used. 

The  entire  plant  will  be  54'  by  800', 
but  will  be  built  in  units  of  200',  300' 
and  300'  respectively  as  required  for  the 
installation  of  the  machinery. 


■VV.  T.  Rc'iman,   Brentwood.   Md. 


fSl] 


CONCRETE-CEMENT  AGE 


..^i^...^,.^. 


?trf^^  ^ofn^s 


z&'-n"  rU. 


Fii;.   1 — Side  Elevation  of  the  Slabs  Used  in  Test  of  Concrete  Ti: 


Interesting  Tests  on  Concrete  Tile  and 
Joist  Construction 


In  the  July,  1913.  issue,  p.  21,  a  new- 
concrete  tile  developed  by  White  and 
Co.,  Spokane,  was  described.  At  an  of- 
ficial test  made  in  Spokane  June  27 
last,  the  fact  was  established  that  a  floor 
slab  made  with  the  White  system  of 
concrete  tile  would  sustain  11%  more 
load  than  a  similar  slab  of  solid  concrete 
having  the  same  dimensions  for  joists 
and  top  slab.  The  accompanying  illus- 
trations. Figs.  1  and  2,  show  the  design 
for  both  test  slabs,  which  it  will  be  noted 
are  identical  in  the  amount  of  reinforce- 
ment which  they  contain  and  in  the 
concrete  sections.  In  the  solid  slab,  all 
of  the  concrete  was  poured  at  one  oper- 
ation, while  in  the  concrete  tile  slab  the 
larger  part  of  the  concrete  was  in  the 
form  of  the  tile,  the  poured  concrete 
being  used  principally  to  unite  the  tile 
and  the  reinforcement  together.  It  will 
be  noted  that  the  concrete  tile  slab  was 
heavier  because  of  the  l'/2-in.  bottom 
flange  of  the  tile.  This  additional 
weight  amounted  to  700  lbs.,  by  which 
the  total  dead  load  of  the  concrete  tik 
slab  was  greater  than  that  of  the  solid 
concrete  slab. 
Testing  Details 

The  tension  reinforcement  for  each 
slab  consisted  of  two  1^-in.  corrugated' 
round  bars  of  medium  open-hearth  steel. 
The  anchor  bars  were  two  M-'U-  plain 
round  rods  hooked  at  either  end,  this  re- 
inforcement being  made  very  light  in  or- 
der to  make  the  test  correspond  as 
nearly  as  possible  to  the  condition  of  a 
non-continuous  slab. 

The  concrete  tile  w-ere  made  by  the 
dry  tamp  process  two  weeks  before  the 
slab  was  poured.  In  this  process,  col- 
lapsible inner  and  outer  molds  were 
used  which  were  filled  with  a  1 :6  mix- 
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ture,  the  inerts  composed  of  sand  and 
aggregate  (aggregate  not  exceeding  ><" 
in  size).  The  mixture  was  used  just 
damp  enough  to  give  the  necessary 
setting  qualities  to  the  cement  and  the 
molds  were  removed  as  soon  as  they 
were  filled,  leaving  the  tile  on  wooden 
pallets  by  means  of  which  they  were 
handled  until  they  had  been  cured.  With 
the  type  of  form  used,  two  men  could 
make  100  tile  in  a  day  of  S  hrs. 

As  the  test  represented  actual  slabs 
to  be  used  in  the  public  schools  of  Spo- 
kane, the  upper  J4"  of  cement  finish 
for    both    tests    was    applied    monolithic 


Design  Details 

Each  slab  was  designed  for  a  live  load 
of  75  lbs.  per  sq.  ft.,  using  stresses  of 
16,000  lbs.  in  steel  and  650  lbs.  in  con- 
crete. The  test  was  made  30  das.  after 
the  slabs  were  poured.  The  load  was  ap- 
plied in  the  form  of  sacks  of  cement 
weighing  95  lbs.  each  in  layers  contain- 
ing 23  sacks,  two  layers  being  equiva- 
lent to  the  designed  live  load  of  75  lbs. 
per  sq.  ft.  The  sacks  were  placed  in 
three  separate  piles,  leaving  an  opening 
of  1'  between  the  piles  to  prevent  any 
possibility  of  arch  action.  This  is  shown 
clearly  by  illustrations  of  the  test.  De- 
flections were  read  on  each  side  of  each 
slab  at  the  center  and  the  average  of  the 
readings  used  in  the  tabulated  results. 
Log  of  Test 

The  solid  concrete  slab  was  loaded 
first  and  failed  under  a  total  load  of 
34,400  lbs.  The  failure  was  sudden  and 
seemed   to  result  primarily   from  crush- 


Kic.  4— The  Tile  in  Pu^ce  Ready  fc 

with  the  slab  and  was  included   in  the 
depth  in  designing  the  reinforcement. 

The  slabs  were  poured  with  a  1  :2 :4 
concrete  composed  of  Portland  cement,^ 
sand  and  screened  gravel.  The  forms 
were  removed  after  two  weeks  and  the 
deflection   for  both    slabs  was  1/16". 


PofRi.NG  THE  Slab  Shown  in  Fig.  3 

ihg  of  the  concrete  at  the  center,  the 
steel  elongating  in  the  usual  manner  for 
medium  steel.  After  the  slab  had  failed, 
three  large  diagonal  shear  cracks  were 
observed  at  the  left  hand  end  of  the 
slab,  evidently  caused  by  the  impact  of 
the  falling  load  as  the  slab  struck  the 
ground. 
The  concrete  tile  slab  was  loaded   in 
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the  same  manner  as  for  the  solid  con- 
crete slab  and.  at  a  total  load  of  38,275 
lbs.,  failed  by  crushing  of  concrete  at 
the  center.  The  failure  was  more  grad- 
ual than  for  the  solid  slab,  and  the  slab 
settled  to  the  ground  so  easily  that  none 
of  the  cement  sacks  in  the  piles  which 
were  15  layers  high  fell  off.  There  was 
no  evidence  of  diagonal  shear  cracks  at 
either  end  of  the  slab  after  failure. 

The  accompanying  tabulated  list  of 
deflections  is  of  interest  in  showing  the 
uniform  elasticity  of  the  concrete  tile 
slab  as  compared  with  the  variable  elas- 
ticity of  the  solid  concrete  slab,  and  the 
effect  of  tension  in  concrete  on  deflec- 
tions. The  successive  increments  of  de- 
flections as  tabulated  from  75  lbs.  to 
300  lbs.  live  load  show  very  clearly  this 
effect.  It  is  to  be  noted  that  for  the 
solid  slab  these  increments,  which  should 
be  equal  for  a  perfectly  elastic  beam, 
vary  from  .14"  to  .39"  and  for  the  con- 
crete tile  slab  from  .19"  to  .275".  The 
first  two  deflections  for  the  solid  slab 
are  largely  influenced  by  the  tension  in 
the  concrete  which  had  but  little  effect 
in  the  concrete  tile  slali  due  to  the  joints 
between  the  tile. 

Comparing  the  deflections  at  450  lbs. 
live  load  shows  that  of  the  concrete  tile 
slab  to  be  .46"  less  than  for  the  solid 
slab.  The  reason  for  this  is  that  the 
dry  mix,  end  tamped  concrete  of  the 
concrete  tile  has  a  much  higher  modulus 
of  elasticity  than  the  poured  concrete 
of  the  solid  slab. 

The  entire  test,  including  manufacture 
of  tile  and  pouring  of  slabs,  was  under 
the  supervision  of  A.  D.  Butler,  Asst. 
City  Engr.  of  Spokane.  Among  the  60 
or  more  who  witnessed  the  tests  were, 
J.  W.  Strack,  Co.  Engr.,  Spokane  Co., 
and  Co.  Comnirs.  Allan  Scott  and  Jo- 
seph Bishop,  the  latter  being  interested 
as  concrete  tile  has  been  specified  in  the 
new  Trent  Rd.  viaduct  for  the  county. 
The  saving  in  dead  load  effected  by  the 
use  of  concrete  tile  on  this  particular 
viaduct  is  estimated  to  be  over  100  lbs. 
per  sq.  ft.,  and  the  saving  in  cost  of  the 
viaduct  over   10%. 

Besides  being  adapted  to  bridge  work 
on  account  of  its  strength  and  lightness, 
concrete  tile  should  find  a  wide  appli- 
cation in  fireproof  buildings  of  every 
kind  and  can  be  used,  as  illustrated  in 
the  accompanying  cut,  to  give  a  flat  ceil- 
ing without  projecting  caps  or  brackets 
of   anv   kind.     This    form   of   construc- 
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tion  is  especially  adapted  to  schools 
and  public  buildings,  as  the  tile  can  be 
made  of  any  depth  and  spans  as  large 
as  35'  or  40'  can  be  readily  formed  with 
a  flat  ceiling.  Concrete  tile  is  now  spec- 
ified for  a  school  in  Brewster,  Wn.,  and 
a  store  building  in  Tonasket,  Wn.,  on 
which  Keith  &  Whitehouse,  archs.,  Spo- 
kane, are  taking  figures.  For  both  of 
these  buildings  the  tile  will  be  manu- 
factured on  the  site,  which  effects  a 
large  saving  in   freight. 

The  advantages  of  concrete  tile  con- 
struction, briefly  summarized,  are  as  fol- 
lows : 

Eleven  per  cent  greater  strength  than 
monolithic   construction' ; 

^This  point  should  be  further  explained. 
Table  I — Detail  Notes  of  Comparative  Test  on 


lie  Slab  at  Failure 
iiown  in  the  background 

Simplicity  and  economy  in  centering 
(open  centering  with  planks  under  each 
joist  is  all  that  is  required)  ; 

Speed  of  erection : 

Saving  in  dead  load  frotn  30%  to 
100%  ; 

All-concrete  flat  ceiling  provided, 
which  in  many  luiildiiigs  requires  no 
plastering ; 

Saving  in  freiglit  rates  in  transporta- 
tion ; 

Providing  a  product  which  can  be 
manufactured  in  atiy  locality  and  which 
has  a  wider  range  of  usefulness  than 
terra  cotta  tile. 

Detailed  observations  made  in  connec- 
tion with  the  test  of  June  U7  are  shown 
in  Table  I  : 


CONC 


TE  Tile  and  Monolithic  Constructiow 


Designed 

I.iv< 

e   Load,   75 

lbs. 

per 

sq. 

ft. 

Clear   Span, 

2(1' 

.       Age  of 

Con 

Crete, 

30 

das. 

Solid  Concrete  Slab 

ton 

Crete  Tile   Slab 

Deflection 

Live  Load 

Deflection 

in  ins. 

per  sq.  ft. 

in  ins. 

().(I6 

75 

0.075 

0.20 

150 

0.266 

0.485 

225 

0.475 

0.875 

300 

0.75 

1.323 

375 

1.01 

1.785 

430 

1 .325 

Failure 

60S 

1.60 

Live  Load   29,700  lbs. 

Total   .  .• 34,400  lbs. 


1.74 
2.30 
Failure 
•inal  Load: 

Dead  Load  5,400  lbs. 

Live  Load  32,875  lbs. 

Total    38,275  lbs. 


The  monolithic  construction  used  in  this  test 
is  not  typical  monolithic  design,  and  actual 
work  on  larger  panels  would  be  necessary 
to  determine  the  comparative  strength  re- 
ferred    to. — Editors 


Concrete  tile  slab  sustained  T/z  times 
the  designed  live  load,  and  11%  more 
than  the  solid  slab. 


This  shows  the  way  the 


AltflUSt     JOI^ 


Many  engineers,  architects  and  drafts- 
men have  a  business  card  or  form  on  a 
rubber  stamp,  but  have  found  it  difficult 
to  use  it  satisfactorily  for  purposes  of 
reproduction  on  blueprints.  J.  W. 
Lawrence,  of  the  Colorado  Agricultural 
College,  Fort  Collins,  Colo.,  states  that 
the  following  method  works  success- 
fully. The  impression  of  the  stamp  is 
made  upon  the  linen  with  an  ordinary 
rubber  stainp  ink  and  while  the  ink  is 
>till  moist  it  is  dusted  over  with  lamp- 
black, .soot,  some  other  form  of  powder- 
1(1  carbon  or  any  pigment  in  powder 
I  •rni  which  is  actinically  impenetrable 
.md  the  iinpressinn  comes  out  clear  and 
while  on  the  blueprint. 
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Sand  Tests  Essential  to  Good  Work" 

BT  W.   B.   BEINKE 

"Watch  your  sand"  migrht  well  be  selected  as  the  slogan 
of  the  messag'e  presented  in  the  followingr  paper.  The  quality 
of  the  sand  used  in  concrete  is  too  often  overlooked.  Mr. 
Beinkc  points  out  some  of  the  possible  dangers  from  such 
carelessness 


For  any  proposed  piece  of  concrete 
construction,  engineers  as  a  rule,  and 
rightly  so,  are  very  willing  to  inspect  or 
have  inspected  the  cement  to  be  used, 
accepting  as  a  matter  of  course  the  ne- 
cessary expenses  involved. 

When  the  subject  of  sand  testing  is 
brought  up.  however,  the  reply  is  gen- 
erally, "Oh !  we  don't  care  about  that." 
or  "We  will  have  samples  sent  to  this 
office  and  look  at  them  to  determine 
their  value."  As  a  rule,  they  are  quite 
satisfied  that  they  have  taken  care  of 
everything  needed  to  produce  a  good 
concrete  when  they  write  strict  specifi- 
cations for  the  cement.  They  "pat  them- 
selves on  the  back,"  look  pleased  and 
forget  about  the  sand,  overlooking  the 
fact  that  this  material  is  used  as  found 
in  its  natural  state  with  every  chance 
for  wide  variation  in  quality  and  that  it 
forms  from  two  to  four  times  as  much 
of  the  concrete  as  does  the  cement. 
Sand  Specifications  Indefinite 

Few  specifications  contain  definite  re- 
quirements as  to  the  quality  of  sand,  the 
subject  being  dismissed  with  a  general 
clause,  providing  that  it  must  be  clean, 
sharp  and  free  from  loam.  As  gener- 
ally interpreted,  the  word  loam  includes 
clay  matter  and  finely  divided  silica. 
Experience  has  shown  that  for  the  best 
results  in  work,  sand  may  be  too  clean, 
that  it  need  not  necessarily  be  sharp, 
and  that  under  some  conditions  a  certain 
amount  of   clay  or  finely  divided  silica 


is  advantageous.  The  quality  of  sand 
is  judged,  as  a  rule,  by  the  eye  and 
touch.  No  attention  is  paid  as  to  what 
the  mineral  constituents  composing  it 
may  be ;  what  granulometric  analysis  it 
may  have ;  whether  it  may  or  may  not 
contain  minerals  in  a  combined  or  a  free 
slate,  which  will  make  it  harmful  to  the 
concrete;  whether  it  is  so  finely  divided 
as.  through  the  formation  of  colloids  or 
otherwise,  to  retard  or  inhibit  hardening 
of  the  concrete ;  or  whether  it  may  con- 
tain soluble  alkalies,  which  may  hasten 
the  set  of  the  cement  to  such  an  extent 
that  the  initial  set  is  broken  while  it  is 
still  in  the  mixer  and  the  whole  mass 
becomes  for  a  period,  so  far  as  setting 
is  concerned,  so  mucli  inert  or  at  best 
feebly  cementitious  material. 
Testing   Practice   Not  Uniform 

While  the  testing  of  sand  is  becoming 
more  general,  the  work  is  being  done 
under  more  or  less  tentative  specifica- 
tions prepared  by  individuals ;  no  two 
laboratories  seem  to  apply  the  same  tests 
or  use  identical  methods,  the  tests  being 
carried  out  differently  by  each  investi- 
gator. Most  tests  are  made  on  samples 
delivered  to  the  laboratories,  no  oppor- 
tunity being  allowed  for  the  examina- 
tion of  the  deposit  or  the  selection  of 
truly  representative  samples.  The  rea- 
son for  this  is  chiefly  one  of  dollars  and 
cents,  and  since  the  condition  obtains, 
the  laboratory  must  do  the  best  it  can 
with  the  sample  submitted. 

The  following  are  the  usual  tests  to 
which    samples    of    sand    submitted    for 


testing  are  subjected,  but  it  is  rarely 
that  all  are  employed  in  any  one  labora- 
tory : 

1.  Determination   of   the   percent- 

age of  moisture ; 

2.  Determination   of   the   percent- 

age of  voids ; 

3.  Granulometric  analysis ; 

4.  Determination   of   the   percent- 

age of  silt ; 

5.  Chemical  analysis  to  determine 

silica  and  content  of  clay  mat- 
ter; 

6.  Loss  on  ignition ; 

7.  Volume  of  mortar  from  a  given 

amount  of  sand  and  cement ; 

8.  Comparative    tension    tests    of 

mortars  made  from  work  sand 
and  standard  Ottawa  sand, 
using  identical  cement  and 
only  sufficient  water  to  pro- 
duce normal  consistency. 

Compression  Tests  Better 

.\t  this  point  it  is  hardly  necessary  to 
call  attention  to  the  fact  that  although 
tension  tests  are  used  for  testing  sands, 
this  practice  would  seem  to  be  altogether 
arbitrary  and  has  grown  out  of  the  long- 
established  custom  of  making  tension 
tests  of  cement,  which,  as  every  one 
knows,  was  instituted  only  on  account 
of  convenience  of  having  small  portable 
inexpensive  machines,  which  could  be 
carried  from  one  place  to  another  with- 
out much  trouble. 

W'e  would  suggest  that  all  compara- 
tive sand  tests  be  made  on  cubes  or 
cylinders  subjected  to  compression,  as 
concrete  itself  is  rarely  subjected  to  ten- 
sion. This  practice  has  been  adopted 
in  Germany,  where  tension  tests  of  ce- 
ment and  sand  mortars  have  been  large- 
ly eliminated. 

To  the  foregoing  tests  should  be  add- 
ed several  not  usually  carried  out : 

1.  Microscopic  e  x  a  m  i  n  a  t  ions, 
which  need  not  necessarily  be 
exhaustive : 


Table  I — Showing  Loss  in  Tensile  Strength  for  Each  Percentage  of  Water  Required  to  be  Added  to  Mortar 

IJORMAL    CONSISTtrVrT 


OtUwa  Sand. 

Work  Sands. 

Period 

9.2  per  cent 

Water. 
100  Teats. 

1 2  per  cent 
Water. 
18  Teats 

12-13  per  cent 
Water. 
30  Teals 

13-14  per  cent 
Water, 
l6T<aK 

\\-\h  per  cent 
Water. 
12  Tests. 

15-16  per  cent 
Water. 
8  Tests. 

Over  16  per  cent 
Water. 
16  Tests. 

Mai. 

Min. 

Av 

Mai 

Min. 

Av. 

Mai. 

Mm 

Av. 

Mai 

Min 

Av. 

Mai 

Min.l  Av. 

Max. 

Min. 

Av. 

Max. 

Min. 

Av. 

72  hours 

7  days , 

28  days 

24.5 
384 
502 

160 
233 
300 

192 
.301 
410 

278 
420 
005 

110 
180 
270 

200 
273 
388 

168 
288 
462 

62 
176 
277 

105 
258 
377 

1.50 
340 
493 

57 
97 
465 

80 
215 
325 

80 
265 
455 

48 
99 
133 

52 
170 
262 

68 
262 
321 

40 
89 
183 

43 
1.58 
251 

48 
240 
340 

40 
73 
129 

43 
129 
187 

WOBK    CONSISTENCT 

Ottawa  Saod. 

Work  Sands. 

Pwiod 

13.8  per  cent 
Water. 
64  Tests. 

17-18  per  cent 
Water. 
8  Tots. 

18-19  per  cent 
Water. 
«  Tests. 

19-20  per  cent 
Water, 
12  Teats. 

20-21  per  cent 
Water. 
10  Tests. 

21-22  per  cent 
•Water, 
8  Tests. 

22-23  per  cent 
Water. 
6  Tests. 

Over  23  per  cent 

Water. 
10  Tests. 

Max. 

Min. 

Av. 

Mai. 

Min. 

Av. 

Mfti. 

Min. 

Av. 

Mai. 

Min. 

Av. 

Mai. 

Min. 

Av. 

Max. 

Min. 

Av. 

Mai. 

Min. 

Av. 

Mai 

Min. 

Av. 

72  hours... 

7  days 

38  days 

190 
280 
374 

100 
178 
230 

140 
23.'; 
.110 

115 
236 
371 

80 
170 
292 

92 
208 
310 

92 
210 
300 

80 
140 
239 

86 
180 
279 

67 
187 
342 

58 
107 
186 

63 
146 
267 

03 
150 
270 

52 
110 
180 

55 
128 
229 

50 
158 
261 

18 
100 
183 

30 
122 
220 

30 
125 
250 

12 
95 
175 

23 
111 

215 

31 

120 
202 

10 
58 
143 

18 
92 
173 
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UE  11 — Showing  Loss  in  Tensile  Strength 


Tercentage  of  Sand  Passing  No.  40  Sieve 


^>?,,«*,   ^? 


NOBIUL  CONSISTEMCY. 


Ottawa 

Work  Sanda. 

Period. 

Sand. 
100  Tests. 

Up  to  10  per  cent, 
10  Testa. 

10-20  per  cent, 
IS  Testa. 

20-30  per  cent. 
IS  Tests. 

30-40  per  cent, 
16  Tests. 

Over  40  per  oeat. 
28  tests. 

Mat. 

Min. 

Av. 

Max.     Min.      Av. 

Mai.     Min. 

Av. 

Mai.    Min.  |   At. 

Mai. 

Min. 

Av. 

Mei. 

Min.      At. 

245 
384 
502 

160 
233 
300 

192 
301 
410 

260       143       190 

190       125 
343       225 
431       296 

152 
270 
365 

135 
262 
403 

90       125 
110      222 
187      344 

170 
288 
462 

44 

100 
178 

83 
20O 
311 

110 
265 
376 

40        61 

7  days 

420 
605 

222      340 
380      438 

28  days 

133      271 

WOBK  CONSIBTENCT. 


Period. 

64  Tests. 

10  Tests. 

11  Tests. 

11  Tests. 

10  Tests. 

22  Tests. 

Max.  1  Min. 

At. 

Max. 

Min.  1    Av. 

Max.     Min. 

Av. 

Max. 

Min. 

Av. 

Max.  1  Min.  |    Av. 

Max. 

Min. 

At. 

72  hoars 

7  days 

190 
280 
374 

100 
178 
230 

140 
235 
316 

112 
230 
352 

22         81 
172       188 
269      313 

115         25 
236         97 
371       160 

77 
170 
263 

100 
176 
274 

10 
33 
170 

55 
130 
232 

84 
194 
367 

?2         55 
84       128 
130      221 

85 
213 
304 

10 
46 
97 

28 

28  days 

191 

2.  The  effect  on  strength  develop- 

ed by  the  use  of  different  ce- 
ments ; 

3.  PermeabiUty  of  resulting  mor- 

tars ; 

4.  Weight  per  cu.   ft.  as  received 

and  dried ; 

5.  Determination    of    the    amount 

of  organic  matter  contained; 

6.  Tension  or  preferably  compres- 

sion tests  on  wet  mortars, 
having  the  same  consistency  as 
used  in  the  work. 

This  last  test  the  writer  believes  to  be 
the  most  important,  and  one  to  which  all 
sands  should  be  subjected.  To  the  best 
of  our  knowledge,  however,  it  is  not 
generally  used  by  laboratories  other 
than  the  one  with  which  the  writer  is 
connected. 

The  general  practice  in  testing  sands 
is  to  compare  work  sand  with  standard 
Ottawa  sand,  using  the  same  cement,  the 
briquettes  being  made  from  mortars 
having  normal  consistency,  that  is.  the 
consistency  of  a  1 :3  Ottawa  sand  mortar 
when  made  according  to  the  standard 
methods  for  testing  cement.  In  the  test 
just  referred  to  the  sand  is  made  into  a 
mortar  of  work  consistency,  that  is,  the 
consistency  required  in  mortar  to  permit 
the  concrete  to  be  poured. 

The  practice  of  making  comparative 
sand  tests  using  wet  mixtures  was  de- 
veloped in  our  laboratory  some  years 
ago  while  we  were  trying  to  find  the 
reason  why  a  sand  known  to  have  caused 
trouble  in  a  certain  piece  of  concrete 
work  gave,  when  mixed  into  mortar  of 
normal  consistency,  tensile  strengths 
greater  than  those  obtained  from  the 
same  cement  and  Ottawa  sand. 


Details  of  Procedure 

The  method  of  procedure  in  our  labo- 
ratory is  as  follows  ;  The  sand  to  be 
tested  and  Ottawa  sand  are  first  made 
into  mortars  of  normal  consistency,  using 
preferably  cement  from  the  work.  These 
mortars  are  then  made  into  briquettes, 
the  whole  operation  being  in  accordance 
with  the  prescribed  methods  of  the  Am. 
Soc.  for  Test.  Mat.  for  making  sand 
briquettes  when  testing  cement.  The 
amount  of  water  necessary  to  make  a 
mortar  of  normal  consistency  having 
been  found,  a  new  batch  of  sand  and 
cement  in  the  desired  proportions  is 
thoroughly  mixed  dry  and  placed  in  a 
cylinder  that  can  be  revolved,  together 
with  a  number  of  flint  pebbles,  so  that 
the  proportion  of  the  cement,  sand  and 
stone  will  approximate  that  desired  in 
the  actual  work.  To  this  mix  is  added 
enough  water  (generally  about  50%  more 
than  needed  for  normal  consistency)  to 
make  a  mortar  having  work  consistency. 
The  cylinder  is  then  closed  and  revolved 
for  5  min.  The  flint  pebbles  are  picked 
out  by  hand  and  the  mortar  is  made 
into  briquettes.  This  test  more  closely 
approximates  the  conditions  found  in 
actual  work,  and  the  strengths  obtained 
from  briquettes  made  from  such  a  mor- 
tar, though,  as  a  rule,  far  below  those 
obtained  from  a  mortar  of  normal  con- 
sistency, correspond  to  those  that  may 
be  reasonably  expected  from  the  mortar 
if  the  sand  and  same  cement  are  used 
in  construction. 

It  is  to  be  noted  that  in  most  cases, 
using  the  same  cement,  more  water  will 
be  needed  to  bring  a  natural  sand  to 
normal  consistency  than  is  necessary 
with    Ottawa   sand.     The   difference    in 


the  amount  of  water  required  is  ac- 
counted for  by  the  difference  in  granu- 
lometric  grading,  the  work  sand,  as  a 
rule,  having  the  greater  amount  of  tine 
material,  and  hence  more  surface  to  be 
covered  and  a  larger  percentage  of  voids. 
Relation  of  Consistency  to  Strength 

"Further,  it  is  to  be  noted  that  the 
strengths  obtained  from  a  natural  sand 
when  made  into  a  mortar  of  normal 
consistency  are  often  equal  to  or  greater 
than  those  obtained  with  the  same  ce- 
ment, using  Ottawa  sand.  When  the 
same  natural  sand  and  cement  are  made 
into  a  mortar  of  work  consistency, 
which  requires  about  1J4  times  as  much 
water  as  for  normal  consistency,  the  re- 
duction of  strength  will  be  more  or  less 
marked,  depending  on  the  character  of 
the  natural  sand.  The  strength  of  all 
sand  mortars  is  affected  by  the  amount 
of  water  used  over  that  required  for 
normal  consistency.  The  more  water 
used,  the  greater  will  be  the  loss  in 
strength  at  early  periods.  The  nearer  a 
natural  sand  approaches  the  ideal  in  phy- 
sical and  chemical  composition,  the  less 
will  be  the  loss  in  strength  for  each 
additional  per  cent  of  water  added.  The 
amount  of  water  required  to  bring  a 
given  sand  to  work  consistency  forms 
one  of  the  best  measures  of  the  quality 
of  sand. 

In  mixtures  using  50%  more  water 
than  required  to  produce  normal  con- 
sistency, Ottawa  sand  and  good  natural 
sands  lose  from  25%  to  35%  of  their 
strength  up  to  the  28-da.  period,  while 
a  poor  sand  may  lose  as  much  as  70% 
or  80%  of  the  strength  developed  when 
made  into  mortars  of  normal  consist- 
ency.    It  has  been  found  by  experience 
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that  with  two  sands,  other  things  being 
equal,  the  one  having  the  smaller  amount 
of  fine  material  will  have  the  less  amount 
of  surface  to  be  covered  and  when 
mixed  with  a  given  amount  of  cement 
will  need  less  water  to  produce  a  definite 
consistency  than  the  one  containing  a 
larger  proportion  of  fine  material. 

Many  engineers  maintain  that  in  mak- 
ing comparative  tests  of  sand,  the  same 
amount  of  water  should  be  used  with 
each  sand,  overlooking  the  fact  that  in 
actual  work  one  sand  will  require  more 
water  than  another  to  bring  the  mortar 
to  the  consistency  required  by  the  work. 
We  cannot  assume  that  the  same  per- 
centage of  water  will  give  the  same 
consistency  with  two  different  sands.  I  f 
this  practice  is  followed  one  sand  may 
have  too  much  water  and  the  other  too 
little.  In  the  actual  work  where  the 
sand  is  to  be  used,  a  concrete  of  a  cer- 
tain consistency  will  be  made  with  no 
regard  to  how  much  water  is  needed  to 
obtain  it,  and  in  order  that  the  test  give 
a  correct  indication  of  the  strength  the 
sand  will  develop  under  actual  work 
conditions,  the  test  mortars  should  be 
made  of  a  corresponding  consistency. 
As  stated  before,  most  natural  sands 
take  about  IV2  times  as  much  water  to 
produce  work  consistency  as  is  required 
for  normal  consistency.  This,  however, 
is  not  true  of  Ottawa  sand  which,  while 
taking  less  water  to  produce  normal 
consistency,  requires  more  than  50%  ad- 
dition to  produce  a  mortar  of  work  con- 
sistency. 
Summary 

In  general,  it  may  be  assumed: 

1.  That  the  less  water  required  to  pro- 
duce a  mortar  of  a  given  consistency, 
the  higher  will  be  the  strength  developed 
by  the  sand. 

2.  That  the  coarser  the  sand,  other 
things  being  equal,  the  greater  will  be 
the  strength  developed. 

3.  That  the  higher  the  silica  content, 
other  things  being  equal,  the  greater  will 
be  the  strength   developed. 

4.  That  where  it  is  necessary  to  use 
sands  of  poor  quality,  loss  in  strength  at 
early  periods  can  be  largely  overcome  by 
using  a  dry  concrete. 

5.  That  the  loss  of  strength  is  con- 
fined chiefly  to  short  periods,  being  prac- 
tically overcome  with  time. 

The  results  of  the  tests  recorded  in 
Tables  I  to  III  will  help  to  make  these 
points  more  clear.  They  are  the  aver- 
ages of  tests  made  within  the  past  year, 
made  up  with  various  cements.  It  wlil 
be  noted  that  while  the  averages  con- 
form to  the  general  rules  above  given. 
the  maximum  and  minimum  results  giv- 
en show  variations.  This  is  due  to  the 
fact  that  other  conditions  may  overcome, 
to  some  extent,  the  particular  effect  the 
results  are  intended  to   illustrate. 


The  Concrete-Steel  Engrg.  Co.  has 
recently  been  engaged  as  consulting  en- 
gineer by  the  Water  Board  of  the  city 
of  Watertown,  N.  V.,  in  connection 
with  designing  the  new  concrete  arch 
bridge    over    the     Black     River. 

ISO] 


Sewer  Construction  in  San 
Domingo 

In  the  June,  191.'!,  issue  under  Con- 
sultation Item  31.3,  the  comparative 
efficiency  of  monolithic  conduit  and 
large  concrete  pipe  was  discussed.  The 
specifications  suggested  in  the  question 
were  that  a  wooden  form  either  with 
flat  or  roundin.g  bottom,  should  be  built 
by  which  the  invert  should  be  formed. 
It  was  further  suggested  that  when  the 
cmcrete  was  sufficiently  set  a  flat  cover 
(it  concrete  should  be  placed  over  the 
hall-round  invert  by  pouring  it  on  a 
light  timber  centering.  This  question 
came  from  the  Pacific  Northwest  and 
was  discussed  by  Chas.  E.  Sims,  Worth- 
ington,   Minn. 

.\s   if   in    answer   to   tliis   question,   al- 


OF  Semi-C]rci.'l.\r  Sewer  i.n  S.\n  P.  De  M.\coris 

though  there  has  really  been  no  ex- 
change of  correspondence,  Octavio  A. 
Acevedo,  a  constructing  engineer  at  San 
P.  De  Macoris,  Dominican  Republic, 
West  Indies,  sent  in  the  accompanying 
illustration  and  notes.  Fig.  I  shows  the 
first  storm  sewer  built  in  San  P.  De 
Macoris   in  1912. 

As  indicated  by  the  illustration,  an 
invert  is  first  cast  and  finished  smoothly 
and  accurately  to  grade.  This  is  then 
covered  by  a  flat  reinforced  concrete 
deck  poured  on  light  forms  as  shown. 
The  sewer  illustrated  is  560'  long. 
There  are  three  sections  with  horizontal 
diameters  of  26",  42"  and  48".  The  con- 
crete work  in  the  invert  is  mixed  1 :3  :5  ; 
for  the  cover  1 :2  ;4.  A  heavy  No.  10 
expanded  metal  is  used  to  reinforce  the 


Fic.  2 — .\  General  \"iew  StmwiNc  a  Stretch  of  Concrete  Se 


IN  San  p.  De   Macoris 
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Simple  Form  for  Column  Footings 

BT   STERIiIRa   E.    BTTNNEI.I.* 

Barn  door  hiug'es  and  hasps  are  used  successfully  to  hold 
forms  for  concrete  foundations  in  place.  Accurate  and  eco- 
nomical vrork  is  obtained  by  simple  methods. 


the  use  of  a  convenient  and  cliea|) 
U(.)oden  form  designed  by  Roliert  J. 
Pal)odie.  works  manager  of  tlie  com- 
pany. 

The  four  illustrations  '  show  the 
method  of  constructing^  the  foundations 
of  the  shop.  Fig.  1  shows  the  form  or 
mold  in  position-  for  pouring  a  footing. 
The  left  face  of  the  mold 'is  hinged  to 
the  two  sides;  the  opposite  face  (to  the 
right  in  the  illustration)  is  loose,  and  is 
lield  in  position  by  hasps,  staples  and 
wooden  pins.  After  the  pier  has  been 
poured  and  has  set,  the  loose  side  can 
be  detached  by  pulling  out  the  pins  from 
the  hasp  staples  and  throwing  back  the 
hasps.  Fig.  2  shows  the  mold  being  re- 
moved from  the  pier.  In  this  figure 
the  white  streak  on  the  left  face  of  the 
concrete     is     the     wooden     key     which 


formed  the  slot  for  later  securing  the 
edge  of  the  wall  which  is  to  extend  from 
pier  to  pier.  These  keys  were  beveled 
enough  to  provide  for  easy  removal 
without  cracking  the  cement,  even 
though  the  concrete  was  allowed  hardly 
time  to  set  before  removing  the  form. 

Fig.  ;i  shows  part  of  the  western 
line  of  the  building,  with  a  number  of 
completed  piers,  and  the  parts  of  the 
mold  in  the  distance.  The  slots  in  the 
columns,  to  secure  the  future  founda- 
tion  wall,  are  plainly  visible. 

.\11  the  piers  and  connecting  walls  of 
the  Imilding  were  completed,  and  all 
foundations  for  future  machines,  testing 
tanks  and  pipe  trenches  were  put  in 
complete,  extending  slightly  below  the 
original  ground  surface,  before  any 
filling  was  done.  When  all  the  concrete 
was  completed  and  well  set,  the  re- 
maining space  was  filled  with  liurnt  sand 
and  waste  from  the  foundry,  so  as  to 
liring  the  flooj  level  to  the  top  of  the 
piers,  and  even  with  the  floor  of  the 
existing  machine  shop  and  foundry. 
The  entire  work  was  done  by  laborers, 
under  the  direction  of  one  competent 
engineer  with  tape  and  level.  When 
finished,  bolts  which  were  set  in  cacli 
pier,     for    holding    the     steel     columns. 


Fig.  1 — .\  Form  For  Kou.vdation  I.\  Plai  !■: 
The  forms  are, hinged  and  held  in  place  with 
a    hasp  and   pin 

The  new  boiler  shop  of  the  Griscom- 
Russell  Co.,  at  Massillon,  O.,  is  formed 
with  steel  columns  sustaining  fenestra 
glass  walls,  and  supported  on  concrete 
piers.  The  ground  was  hard,  firm  clay, 
at  a  level  3'  below  the  future  floor  of 
the  shop,  requiring  little  excavation  for 
the  footings.  The  piers  were  accord- 
ingly concrete  pyramids  standing  about 
,5  ft.  high,  mostly  above  ground.  Each 
pier  was  formed  with  a  groove  0"  wide 
on  each  side,  in  and  between  which  con- 
crete foundation  walls  were  afterward 
poured.     The  piers  were  constructed  by 
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ell    (n.,    N      V, 


Fig.  3- r.ENP. 


h  makc^  the  slot 
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lUt    williin    ',■<"   of   perfect  aligii- 
1   tlie  entire  length  of  the  build- 


It  has  been  decided  to  build  the  new 
dychouse  for  Stephens  San  ford  &  Sons, 
Inc.,  .\m.sterdam,  N.  V..  almost  wholly 
of  reinforced  concrete.  Charles  T.  Main, 
engineer,  Boston,  is  executing  the  en- 
gineering work  for  this  building,  in- 
cluding the  equipment.  The  dyehouse 
will  be  237'  long,  ins'  wide  at  one  end 
and  ;■),')'  wide  at  the  other  end,  five 
stories  high  and  will  contain  approx- 
imately  104,noo  sq.   ft.  of  floor  space. 


Auiiusl.    KJIjl 


The  Mac.\rthur  Concrete  Pile  & 
Foundation  Co.,  N.  >'.  C,  has  been 
awarded  the  cont;ract  for  the  foundation 
of  the  new  2,nhr),noO-cu.  ft.  gas  holder 
for  the  Mohawk  Gas  Co.,  Schenectady, 
N.  y.  About  8nn  pedestal  concrete  piles 
arc  to  be  driven.  The  nartlell  Hay  ward 
Co.  is  the  contractor. 
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Steel    Sheet   Piling   as   Concrete 
Centering 

An  automatic  electric  pumping  station 
has  recently  been  built  by  the  Eon 
Engrg.  &  Contrg.  Co.,  Brooklyn,  N.  Y., 
on  the  corner  of  Rue  de  St.  Felix  and 
South  St.,  Far  Rockaway,  L.  I.,  to  raise 
the  sewage  to  a  height  that  will  permit 
it  to  flow  into  the  Atlantic  ovean.  The 
station  was  constructed  about  1,000  ft. 
from  the  water  edge  in  white  sand 
which  is  thoroughly  saturated  with  wat- 
er below  a  depth  of  4'  to  5'. 

The  station  is  circular  in  form  with  a 
partition  wall  dividing  it  into  two  sepa- 
rate chambers,  one  used  as  a  basin  for 
reception  of  sewage,  and  the  other  to 
contain  the  pumps.  The  station  is  27' 
outside  diameter,  the  outside  walls  and 
the  roof  being  made  of  reinforced  con- 
crete 15"  thick.  The  reinforced  con- 
crete floor  is  24"  thick  and  the  partition 
wall  12". 

The  structure  rests  on  timber  piles 
cut  off  at  a  depth  of  18'  below  street 
level,  the  tops  of  the  piles  being  embed- 
ded in  the  concrete.  In  the  pump  cham- 
ber are  two  motor-driven  centrifugal 
pumps,  with  7-in.  suction  and  6-in.  dis- 
charge pipes.  They  are  controlled  by 
two  floats  located  in  the  sewage  cham- 
ber, and  operate  to  lift  the  sewage  to  a 
height  of  approximately  S',  thereby  caus- 
ing it  to  flow  through  the  discharge  pipe 
into  the  ocean. 

The  job  would  have  been  extremely 
difficult  if  it  had  not  been  for  the 
strength  and  watertight  interlock  of  the 
sheet  piling"  used  as  shown  in  the  ac- 
companying illustrations.  The  sheet  pil- 
ing was  set  up  in  a  circle  about  27'  in 
diameter  as  shown  in  Fig.  1.  The  con- 
crete was  placed  against  the  sheeting 
with  a  layer  of  thin  tar  paper  used  to 
prevent  the  concrete  from  binding 
against  the  steel.  The  tar  paper  may  be 
seen  protruding  slightly  above  the  con- 
crete already  in  place,  as  shown  in  Fig. 


ER.\L  \'iEW  OF  Exterior  of  Sewage  Pumping  St.mion  Under  Construction     . 
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2.  This  feature  proved  entirely  satis- 
factory as  no  difficulty  was  experienced 
in  drawing  the  sheet  piling. 

The  curved  interlock  of  this  type  of 
sheet  piling  made  it  very  desirable  for 
the  job  as  the  ordinary  straight  sections 
could  be  set  in  a  circular  formation  with- 
out in  any  way  impairing  the  strength 
and  tightness  of  the  interlock.  The  pil- 
ing used  was  in  24-ft.  lengths  with  short 
locking  clips.     It  was  driven  to  a  depth 

'VVemlinger  Steel   Piling  Co.,   N.   Y.   C. 

of  approximately  4  ft.  below  the  bottom 
of  the  excavation,  in  order  to  insure  a 
strong  toe-hold,  and  make  bracing  un- 
necessary in  the  bottom  of  the  pit  where 
it  would  interfere  with  the  construc- 
tion of  the  foundations. 

The  piling  was  driven  at  a  low  cost 
with  the  aid  of  a  water  jet,  at  a  pressure 
of  about  100  lbs,  through  a  2-in.  pipe  re- 
duced at  the  nozzle  to  54"-  The  method 
of  operation  was  to  work  the  jet  back 
and  forth  in  the  direction  of  the  line  of 
sheet  piling,  until  the  pipe  had  reached 
the  depth  to  which  the  piling  had  to  be 
placed.  Without  stopping  the  flow  and 
with  the  jet  pipe  still  in  the  hole,  the  pile 
was  dropped  in  place.  Then  the  jet 
was  withdrawn  and  the  previous  opera- 
tion   repeated.     Thus   each   24-ft.   sheet 
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pile  was  placed  in  about  4  min. 

The  piling  was  later  pulled  by  means 
of  a  stiff  leg  derrick  operated  by  a  steam 
hoisting  engine.  No  special  equipment 
was  used  for  the  purpose,  and  although, 
as  stated  before,  there  was  no  space 
left  between  the  concrete  and  tlie  piling, 
no  difficulty  was  experienced  in  pulling. 
As  a  matter  of  fact,  the  piling  was  in 
such  excellent  condition  that  the  con- 
tractors, having  no  further  immediate 
use  for  piling  of  this  length,  disposed  of 
it  to  another  contractor  at  a  very  good 
salvage  value. 


A  Simple  Apparatus  for  Testing 
Cement  Prisms. 

By  H.  C.  Johnson* 

[In  the  May,  1913,  issue,  page 
257,  was  published  an  abstract  of 
a  paper  by  Mr.  J.ihnson  on  the 
strength  of  cement.  In  his  -n- 
vestigations,  Mr.  Johnson  used 
prisms  in  flexure  as  an  indication 
of  strength,  and  the  following 
notes  describe  in  detail  the  way 
in  which  the  prisms  were  made 
and  the  equipment  for  breaking 
them. — Editors.] 


The  Use  of  Lamp  Black  in  Con- 
crete 

The  question  has  been  recently  raised 
as  to  whether  or  not  the  use  of  lamp 
black  in  concrete  surfacing  mixtures 
weakens  the  concrete  at  all.  No  tests 
seem  to  have  been  made  to  determine 
this  because  no  one  seems  to  have  ser- 
iously supposed  that  lamp  black  would 
weaken  the  concrete  when  used  in  the 
very  small  proportion  necessary  to  ac- 
complish the  desired  result  in  coloring 
the  surface. 

Pure  lampblack  is  pure  carbon,  which 
combines  very  homogeneously  with  the 
concrete,  and  as  the  quantity  used  to 
color  pavements  is  only  about  1  lb. 
to  2  lbs.  of  lampblack  to  each  barrel 
of  cement,  it  is  hardly  probable  that 
lampblack,  an  entirely  inert  material, 
would  effect  in  any  way  the  strength 
fif  the  concrete. 

Some  prejudice  is  probably  stirred  up 
against  the  use  of  concrete  in  pavement 
and  sidewalk  work  due  to  the  glare  of 
the  white  or  grayish  surface,  and  it 
might  be  well  to  eliminate  the  possibili- 
ties of  these  objections  by  a  broader  use 
of  coloring  materials  such  as  lampblack. 
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This  apparatus  is  so  simple  tliat  any 
builder,  using  cement  for  ordinary  build- 
ing work,  could  have  it  made  up  in  a 
very  short  time.  The  main  point  to 
keep  in  mind  is  that  for  the  molds, 
a  hard  wood  should  be  used,  because  the 
cement  and  water  would  soon  "rag" 
out  white  pine  or  any  other  soft  wood. 

The  Teak  Wood  Molds 

The  molds  here  shown  are  of  teak, 
the  1  in.  sq.  bars  being  placed  1"  apart 
to  form  6  prisms  1"  sq.  in  cross-sec- 
tion, the  length  being  12".  They  are 
tested,  however,  on  a  span  of  10".  The 
end  pieces,  holding  the  teak  separating 
bars,  arc  notched  to  receive  them  and 
screwed  to  the  base  piece  which  is  also 
of  teak,  14"  x  14". 

The  Bending'  Eqnlpment 

As  will  be  seen,  the  breaking  machine 
is  composed  of  a  simple  carpenter'.-, 
horse  or  trestle,  two  supports,  a  lever 
and  a  small  pail.  The  trestle  has  two 
shallow  grooves  cut  in  the  top  with 
their  centers  exactly  10"  apart.  In 
these  are  placed  pieces  of  teak,  one 
square  on  the  under  side,  the  other 
rounded  so  that  it  may  adjust  itself 
to  an  irregular  test  specimen,  and  both 
rounded  on  the  top,  side  in  both  direc- 


tions, so  forming  a  "one  point"  contact 
with  the  specimen. 

Two  inches  to  one  side  of  the  center 
is  fixed  a  yoke-shaped  piece  of  /4-in. 
wire  to  form  a  fulcrum  for  the  lever 
which  is  balanced  on  a  hardwood  roller 
resting  on  the  test  specimen. 

The  outstanding  arm  of  the  lever, 
to  the  end  of  which  is  hung  a  small 
pail  for  shot,  has  a  length  of  20" ;  thus 
a  leverage  of  10   to   1   is  obtained. 

It  will  be  noticed  that  on  the  side 
of  the  fulcrum  opposite  to  the  lever 
but  an  extension  of  it,  is  fixed  a  piece 
of  lead  pipe  slipped  over  a  length  of 
J4-in.  wire  attached  to  the  lever  end. 
This  acts  as  a  balance  for  the  out- 
standing part  of  the  lever  and  the  empty 
pail,  and,  if  properly  adjusted,  will  cause 
the  lever  to  be  horizontal  when  the 
whole  is  placed  on  the  roller,  the  ftd- 
crum  being  temporarily  removed  to  al- 
low this  adjustment. 

The  total  load  carried  by  the  speci- 
men will  then  I)C :  10  times  the  weight 
of  shot  in  the  pail,  ])lus  the  wei.ght  of 
the  lever  and  pail  and  its  counterweight. 
General  Operation 

Neat  cement  prisms  were  made  up  liy 
the  writer  which  carried  all  the  way 
from  40  lbs.  to  100  lbs.  at  7  days,  but 
in  future  only  mortar  specimens  will 
be  made  since  it  is  the  adhesive  power 
of  the  cement  that  is  required,  not  the 
cohesive  power,  or  in  other  words,  the 
binding  value  of  a  cement. 

For  his  own  comparative  tests  a  man 
need  not  purchase  standard  sand ;  the 
sand  usually  used,  either  washed  or  un- 
washed (as  used  on  the  job),  is  quite 
the  thing,  in  fact  even  to  be  preferred, 
since  a  cement  that  shows  up  poorly 
in  standard  sand  compared  with  another 
cement,  may  be  better  in  the  local  sand. 

It  must,  however,  be  borne  in  mind 
that  to  obtain  a  true  comparative  test 
the  following  points  must  be  observed : 

1.  The    same    sand    (washed    or 

unwashed    as    used    on    the 
job)   must  always  be  used. 

2.  The  proportions  (usually  1:3) 

of  sand  to  cement  must  be 
the  same  in  all  cases. 

3.  The    same    room    and    water 

temperature — about     60°     to 
70°.  , 

4.  Approximately  the   same   per- 

centage of  water  (by  weight 
of    dry    materials),    usually 
from   8!^%   to   10%,   should 
be  used. 
.'>.     Specimens    of    the    same    age 
only  can  be  compared. 
Water-cured  specimens  are  to  be  pre- 
ferred,  and   if  a  true  cement  is  to  be 
found  both  air-  and  water-cured  speci- 
mens   could    be    made — those    showing 
up    much    better    when    air-cured    than 
when  water-cured  should  be  looked  on 
with   suspicion. 

For  reinforced  concrete  and  other 
very  important  work,  where  a  cement 
will  have  to  do  its  duty,  this  test  is  not 
sufficient ;  samples  should  then  be  sub- 
mitted   to   a    recognized   testing   station. 
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..  —View  Showing  the  Way  in  which  a  Wall  is  St 
ihe    center  of  the   picture  are  shown  the   13-in.   and 

sections. 


"Featherweight"  Concrete  Units  for  Wall 
Construction 


Masonry  construction  has  always 
seemed  to  imply  the  handhng  of  heavy 
units.  Brick,  laid  by  hand  in  mortar, 
has  probably  been  heretofore  the  small- 
est form  of  unit  masonry  construction, 
and  concrete  block,  either  single  or 
double,  have  always  offered  a  most 
efficient  masonry  unit,  for  while  it  is, 
compared  to  brick,  a  heavy  unit,  yet 
placed  at  one  operation,  it  is  the  equiv- 
alent, on  the  average,  of  about  15  brick, 
and  in  this  way  makes  for  efficiency  and 
economy. 

Considering  the  problems  of  wall  con- 
struction with  relation  to  unit  construc- 
tion only,  without  considering  the  many 
developments  in  poured  concrete  walls, 
and  the  forms  therefore,  we  find  that 
the  endeavor  has  been  to  secure  not 
only  a  unit  with  the  least  weight  per 
super,    ft.,   but   to    develop   a  unit,   and 


methods  of  placing  it.  which  would  offer 
the  maximum  economy. 

At  one  extreme  in  this  development 
we  have  a  house  unit  which  is  cast  in 
large  sections,  a  half  the  size  of  a  room 
at  a  time,  and  sw-ung  into  place  with  a 
traveling  crane.  The  latest  and  prob- 
ably one  of  the  most  efficient  develop- 
ments in  the  opposite  direction  is  the 
unit  system  described  in  the  following 
notes,  and  which  is  the  invention  of 
F.  McM.  Sawyer,  an  architect  of  Los 
Angeles,  and  controlled  by  the  Ameri- 
can Roofing  Tile  Co.,  of  Charlotte,  N.  C. 

Essential  Features 

Sectional  interlocking  self-aligning 
concrete  lumber  seems  to  be  about  the 
best  way  to  describe  this  system.  The 
wall   unit   is   really   concrete   sheathing. 


Fig.  2 — Genekal  Details  S 
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l.'i/lO"  thick,  with  bevel  sides  and  tongue 
ends,  flush  on  the  rear  face.  The  sheath- 
ing for  the  inside  and  outside  walls  are 
identical.  The  unit  described  in  these 
notes  is  of  the  standard  thickness  and 
6"  wide  by  22V2"  long,  w-eighing  8  lbs. 
The  methods  of  casting  the  units  are  so 
flexible,  however,  that  units  of  any  size 
could  be  easily  cast. 

The  studs  are  formed  by  using  .two 
concave  concrete  sections  placed  face  to 
face,  with  the  interior  poured  with  con- 
crete, as  the  work  proceeds.  The  general 
arrangement  is  shown  in  the  accompany- 
ing illustrations.  The  tongue  of  the 
slab  is  held  in  place  in  a  groove  at  the 
side  of  the  concave  stud  sections. 
This  is  shown  plainly  in  the  end  view 
of  the  molds  for  the  column  section. 
(Figs.  2  and  6). 

Probably  the  most  interesting  feature 
in  the  use  of  this  double  stud  is  the 
staggered  section.  The  half  studs  are 
made  in  6-in.,  8-in.,  and  10-in.  widths, 
and  in  a  standard  length  of  24".  A  6-in. 
concave  section,  24"  long  weighs  approxi- 
mately 5  lbs.  per  lin.  ft.  To  start  a  stud, 
however,  a  section  12"  long  is  used, 
facing  a  24-in.  section  as  shown  in  Fig. 
3.  This  produces  in  actual  operation, 
what  practically  amounts  to  a  self- 
aligning  stud.  In  the  early  develop- 
ment of  this  system,  Mr.  Sawyer  used 
one  piece  studs  in  full  story  lengths, 
which  required  that  each  slab  had  to  be 
raised  way  to  the  top  and  slid  down 
into  place.  This,  of  course,  was  very 
incflicient. 

The  sectional  stud  does  away  with 
this  objection  ;  the  slabs  hold  the  stud 
sections  in  place  as  they  are  put  up,  and 
the  concrete  poured  in  the  cavity  formed 
by  the  two  concave  sections,  produces 
practically  a  solid  concrete  column.  Re- 
inforcing steel  can  be  used  if  necessary, 
to  reinforce  these  columns. 

In  this  stud  and  sheathing  construc- 
tion, there  is  a  cctrain  distinct  analogy 
to  wood  frame  construction,  in  economy 
of  materials,  hollow  walls,  and  ease  and 
rapidity  of  construction.  As  the  system 
offers,  moreover,  a  light  masonry  unit, 
producing  a  permanent  fireproof  wall 
structure,    there    is    a    distinct    analogy 
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to  cement  or  clay   brick,   or   light   con- 
crete   block    construction. 

Details  of  Finish 

To  finish  the  exterior,  a  coat  of  stucco 
is  applied  uniformly  on  the  surface. 
This  should  he  a  very  satisfactory  finish, 
for  the  slabs  and  studs  present  such  a 
uniform  surface  that  the  average  thick- 
ness required  is  not  more  than  3/16"  to 
34".  This  thin  coating,  knitting,  as  it 
sets,  to  the  concrete  of  the  slabs,  forms 
a  coating  which  should  not  crack,  under 
any  but  extreme  conditions.  The  coat 
of  stucco,  working  into  the  V-shaped 
grooves  produced  by  the  bevel  of  the 
slabs,  and  into  the  vertical  grooves  of 
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The  upper  picture  .shows  the  case  wilh  which 
one  man  can  handle  the  forms.  Below  is 
shown  a  little  clearer  the  quarter-round  sec- 
tions at  the  end.  This  is  detailed  in  Fig.  5. 
The  molds  nested  together  in  the  lower  picture 
and  the  one  leaning  in  front  represent  the 
molds  for  15  units  or  15  sq.  ft.  of  wall  ccnier- 


the  stud  sections,  knits  the  wall  to- 
gether into  a  solid  surface.  The  plas- 
ter of  the  interior  acts  in  the  same  way. 

Casting  the  Units 

The  above  paragraphs  present  a  brief 
outline  of  the  essential  features  of  a 
wall  construction,  wliich  requires  the 
use  of  a  great  number  of  small  units, 
accurately  cast  of  good  concrete.     Be- 
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-This  Shows  the  Multiple  Molds 
Casting  the  Stud  Sections 


'  at  the  left  these  molds  are  placed 
horizontally  and  a  cured  section  of  stud  placed 
on  top  to  show  the  way  it  goes  in.  At  the  right 
shows  sufficient  molds  to  cast  7  stud  sections 


fore  such  a  system  is  in  any  way  prac- 
tical, there  must  be  available  practical 
means  of  producing  the  required  units 
and  producing  them  at  low  cost.  While 
the  units  and  their  erection  might  seem 
at  first  to  be  the  most  important  phase 
of  this  development,  a  broader  perspec- 
tive would  show  that  the  process  of 
casting  a  great  numlier  of  units  with 
wet  concrete  in  multiple  molds,  is  rela- 
tively more  important.  Such  a  process 
of  casting  affords  a  means  for  produc- 
ing a  unit  of  almost  any  dimensions, 
and  with,  apparently,  a  minimum  of 
labor  and  equipment. 
The  Multiple  Molds 

The  accompanying  illustration  (Fig. 
4)  shows  several  of  the  molds  for  the 
wall  slabs.  These  molds  are  simply  a 
piece  of  22  ga.  black  iron  with  a  strip 
nailed  down  each  side,  and  across  the 
ends  as  shown  in  the  sketch  (Fig.  5). 
These  partitions,  as  it  were,  are  stacked 
together  to  form  a  series  of  multiple 
cells,  each  one  of  which  is  the  mold  for 
a  concrete  unit. 

The  illustration  shows  a  few  of  the 
inolds  stacked  up.  In  actual  operation, 
many  thousand  molds  are  used.  The 
level  floor  of  the  "foundry"  is  used  as 
a  pouring  floor.  The  partitions  are 
stacked  vertically,  and  in  accurate  align- 
ment and  clamped  tightly  by  a  screw- 
jack  or  clamp  arrangement.  It  is  com- 
mon practice  to  pour  more  than  one 
row  of  cells  at  a  time,  as  rows  of  molds 


can  be  stacked  along  side  of  one  another 
without  interference. 

Pouring  is  done  with  a  slush  mix- 
ture, and  equipment  can  be  adapted  to 
meet  the  particular  condition  of  the 
plant.  A  tank  with  an  agitator,  carried 
on  an  overhead  trolley  has  worked  out 
\ery  well  in  some  plants. 

Oiling  Forms 

The  forms  are  at  first  dipped  in  oil 
to  prevent  the  concrete  sticking  to  them, 
and  are  dipped  in  oil  between  every 
few  pourings.  The  black  sheet  iron 
seems  to  "cure"  or  become  apparently  so 
impregnated  with  oil  that  the  concrete 
does  not  stick  at  all.  This  could  prob- 
ably be  accounted  for  by  the  fact  that 
a  film  of  hard  oil  forms  on  the  surface 
so  that  a  very  little  more  oil  applied 
seems  to  do  the  work. 

After  the  forms  are  filled,  they  are 
allowed  to  stand  from  24  hrs.  to  48  hrs. 
The  clamps  are  then  loosened,  and  the 
molds  are  laid  back,  and  the  green 
segments  lifted  out  and  stacked  to  cure. 
The  mixture  is  of  such  richness  and  con- 
sistency that  the  product  can  be  handled 
very  early  with  little  danger  of  breakage. 

Erection  Details 

As  usual  in  block  or  brick  masonry, 
the  start  is  made,  after  the  footings  are 
in,  at  a  corner.  With  the  batter  boards 
and  the  lines,  a  couple  of  heavy  boards, 
nailed  edge  to  side  to  form  an  angle, 
are  erected,  braced  and  plumbed,  so  that 
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the  interior  of  the  angle  is  the  corner  of 
the  wall.  A  slab  is  then  laid  on  edge 
on  the  foundation  and  against  the  inside 
of  the  frame  and  another  one  to  face 
it.  Against  this  a  stud  section,  either 
12-in.  or  24-in.  is  placed,  lined  and 
plumbed,  faced  with  another  stud  sec- 
tion, the  slabs  extended  farther,  the 
hollow  opening  in  the  stud  filled,  and 
the  wall  is  started.  To  finish  the  corner, 
the  slabs  at  the  interior  corner  are 
braced  with  a  vertical  temporary  wooden 
timber,  boards,  either  concrete  or  lum- 
ber, are  placed  vertically  between  the 
slabs,  and  the  corner  poured  solid. 

A  wall  by  this  system  can  be  erected 
easily  and  rapidly  and  presumably 
economically.  In  the  upper  left  hand 
corner  of  Fig.  2  is  shown  the  way  in 
which  the  floors  and  roof  are  carried. 
A  concrete  slab  is  laid  horizontally  in 
the  wall  to  produce  the  bottom  board  of 
a  concrete  beam,  which  can  be  poured 
in  place  and  reinforced  as  required. 

Window  Trim  and  Interior  Finish 

Frames  for  the  windows  and  doors 
are  easily  and  accurately  cast  in  multi- 
ple molds,  and  placed  as  the  wall  is 
erected.  These  frame  sections  are  made  • 
to  any  required  detail.  For  swinging 
the  windows,  which  are  usually  of  the 
casement  type,  slots  are  left  at  the 
hinge  points  in  one  of  the  frame-sections. 
When  the  wall  is  being  erected,  the 
sides  of  the  frames  are  placed  and  the 
hinges  are  inserted ;  grout  or  mortar  is 
then  placed  so  as  to  back  up  the  frame 
and  embed  the  hinge  tightly.  The  win- 
dow is  set  by  simply  inserting  the  sash 
and  attaching  the  hinge  to  it. 

Wall  Paper  Finish 

To  finish  the  interior,  a  detail  used 
on  some  of  the  houses  built  so  far,  con- 
sists of  running  a  simple  molding  with 
Plaster  of  Paris  or  quick  setting  Keene 
cement.  Over  this  is  pasted  or  glued  a 
wall  paper  printed  to  resemble  very 
closely  wood  graining.  A  coat  or  two 
of  varnish  over  this  produces  a  finish 
which  can  hardly  be  told  from  wood. 
It  is  absolutely  solid  and  yet  has  not 
the  cold  stone  surface.  Mr.  Sawyer 
states  that  in  his  office  in  Los  Angeles 
he  has  used  wall  paper  very  successfully 
as  a  floor  covering,  following  the  same 
detail,  but  using  two  or  three  coats  of 
good  quality  of  floor   varnish. 

General  Notes 

Partitions  are  made  as  easily  as  the 
outside  walls.  It  is  not  necessary  in  a 
good  many  cases  to  make  a  double  wall, 
and  a  stud  section  can  be  cast  with  one 
slot  only,  centrally  located  so  as  to  make 
necessary  the  use  of  only  one  course  of 
slabs. 

It  is  interesting  to  note  in  detail  that 
for  walls  up  to  grade  an  8"  or  10" 
column  stud  can  be  used.  These  are 
offset  below  the  floor  levels  very  easily 
by  pouring  a  solid  lintel  upon  which 
the  floor  can  be  carried. 

Another  interesting  detail  is  the  use 
of  a  wide  column  stud  with  three  slots 
so  as  to  make  possible  the  use  of  three 
wall  slabs.  This  gives  a  narrow  hollow 
wall  at  the  outer  surface  which  can  be 
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hard  material  to  handle,  and  the  results 
in  the  finished  concrete  are  hard  to 
determine. 


Fig.  7 — This    Shows    One    Man    Holding 

Enough  Concrete  Lumber  to  Produce 

20  SQ.    FT.   of  Wall,   One   Side  Only 

This  consists  of  20  units,  d"  xi'i'/,"  x  13/16", 

'eighing  8  lbs.  a  piece. 


filled  in  solid  when  required  to  produce 
better  insulation,  waterproofing  or  more 
bearing. 

These  light  slabs  are,  of  course,  un- 
reinforced  and  are  easily  cut  to  size. 
This  is  done  by  putting  a  slab  over 
a  sharp  edge  and  breaking  it  with  a 
trowel  by  a  quick  blow.  However  any 
dimension  wall  can  be  erected  as  slabs  are 
made  of  such  standard  lengths  as  to 
work  in  multiple  of  6".  One  wall  can 
be  joined  to  another  at  any  point  to 
make  a  partition  by  simply  setting  up 
one  of  the  half-sections  of  the  stud 
against  the  wall  and  grouting  in.  By 
using  a  wet  grout  or  mortar  enough 
suction  is  produced  in  the  set  to  hold 
the  stud  section  in  place.  A  similar 
detail  is  used  to  back  window  frames 
and  door  frames — that  is,  a  half-stud 
section  is  grouted  in  place  with  its  back 
to  the  frame. 

All  the  units  are  so  adaptable  and 
flexible  and  the  methods  of  casting  them 
are  so  efficient  that  it  seems  as  though 
this  is  a  unit  system  which  should  meet 
with   wide  spread  and   satisfactory  use. 


Wet  Concrete 


The  last  few  years  have  scon  an 
extensive  development  in  the  methods  of 
handling  concrete  by  gravity  in  chutes. 
With  this  development,  however,  tliere 
seems  to  be  more  or  less  of  a  tendency 
to  use  mixtures  which  are  "drowned." 
This  practice  is  due  to  a  large  extent  to 
ignorance  of  the  laws  governing  the  flow 
of  concrete  in  chutes,  and  the  ordinary 
contractor  assumes  that  the  wetter  the 
mixture  the  better  the  flow,  which  is  in 
reality  not  the  case. 

As  a  matter  of  fact,  the  flow  of  con- 
crete in  chutes  is  half  way  between  a 
slide  and  a  roll.  That  is,  the  material 
slides  in  mass  or  the  component  parts 
of  the  material  roll  over  one  another  as 
the  material  flows.  Many  factors  deter- 
mine the  best  consistency  of  the  con- 
crete, but  a  too  wet  concrete  is  a  very 


Progress  on  the  Hell  Gate  Bridge 

A  bridge  over  the  East  River  which 
is  being  built  by  the  N.  Y.  Connecting 
R.  R.,  to  connect  directly  the  extensive 
New  England  system  of  the  New  York, 
New  Haven,  and  Hartford  with  the 
Pennsylvania  R.  R.,  presents  many  feat- 
ures of  unusual  interest.  The  bridge 
extends  from  Port  Morris,  Bronx,  down 
across  the  Bronx  Kill,  where  it  leaves 
Manhattan  and  crosses  the  East  River 
at  Ward's  Island  and  extends  across  to 
Stemler  St.,  Long  Island.  For  this  work 
are  required  extensive  viaducts  support- 
ing four  tracks  on  both  Manhattan  and 
Long  Island  and  across  East  River  a 
steel  suspended  arch  bridge  will  be  built. 

The  work  was  started  simultaneously 
at  the  Bronx  end  and  at  the  Long  Island 
end  in  July,  1912.  Work  on  the  Hell 
Gate  arch  towers  was  started  in  Sept., 
1913,  and  on  the  viaduct  piers  on  Ran- 
dall's Island,  Ward's  Island  and  Long 
Island  in  Feb.,  1913. 

At  present  approximately  one-half  of 
the  masonry  is  complete  on  the  section 
between  Bronx  Kill  and  Port  Morris, 
with  16  piers  and  abutments  completely 
finished,  ranging  in  height  from  30'  to 
50'  above  ground.  About  900  ft.  of  re- 
taining walls  of  the  buttress  type,  with 
an  average  height  of  35  ft.,  are  also 
completed. 

No  work  has  been  completed  as  yet 
on  Randall's  Island,  Ward's  Island  and 
Long  Island  viaducts.  The  contractor's 
plants  are  fully  installed  and  work  is 
well  under  way.  On  the  Long  Island 
end  about  1,000  ft.  of  retaining  walls 
(having  a  height  of  approximately  50 
ft.  above  ground),  seven  piers  and  abut- 
ments and  two  concrete  arches  over 
streets,  are  completed. 

On  the  Long  Island  tower  of  the  Hell 
Gate  arch  bridge,  the  foundation  and 
granite  work  of  the  base  are  about  90% 
completed.  The  caissons  for  Ward's 
Island  tower,  having  an  average  depth 
below  water  of  90  ft.,  are  at  present  in 
process  of  sinking.  No  steel  work  has 
as  yet  been  erected,  but  the  rolling  and 
fabricating  are  well  under  way.  At  pres- 
ent about  1,000  men  arc  employed  in  the 
field  on  construction  of  the  substruc- 
ture. 

The  entire  work  will  require  about 
90,000  tons  of  steel  and  450,000  cu.  yds. 
of  concrete,  reinforced  with  about  5,000 
tons  of   steel  rods. 

The  contractors  for  the  masonry  of 
the  East  River  Bridge  Division  are 
Arthur  McMullcn,  Patrick  Ryan  Const. 
Corp.,  and  the  T.  A.  Gillespie  Co.,  all  of 
N.  Y.  C.  The  contractors  for  the  super- 
structure are  the  American  Bridge  Co., 
and  the  McClintic-Marshall   Const.   Co. 

For  these  notes  we  are  indebted  to 
H.  W.  Hudson,  Mem.  Am.  Soc.  C.  E., 
Engr.  of  Foundations  and  Masonry,  N. 
Y.  Connecting  R.  R.,  N.  Y.  C. 

August,  191 3 


CONCRETE-CEMENT  AGE 


Twenty-four  Good  Roads  Organizations  Join 
American  Congress 


Twenty-four  of  the  foremost  organi- 
zations   interested    in    good    roads    and 
the    development     of     farm     life     have 
signed    the  official    call   for    the    Third 
American  Road  Congress  to  be  held  at 
Detroit,    Mich.,     during    the    week   of 
September   29.      The   call   sums   up    the 
good     roads    situation    throughout    the 
United    States    and   the    reasons    which 
actuate     the     holding    of    this    national 
convention,  as   follows : 
WHEREAS,  the  rapid  concentration  of 
population  in  our  large  cities  and  the 
high  cost  of  living  are,  in  a  consider- 
able measure,  due  to  bad  roads  which 
render  farms  inaccessible,  transporta- 
tion uncertain  and  costly,  educational 
advantages  limited,  and   social  condi- 
tions unattractive ;  and 
WHEREAS,    it    is    estimated    that    the 
people   of   this   country    are   annually 
expending    on    the    public    roads    up- 
wards   of    $200,000,000,    a    large    per- 
centage  of  which,  by  reason  of  lack 
of  system,  ignorance  of  proper  meth- 
ods, and  wasteful  management,  is  not 
accomplishing  results  at  all  commen- 
surate with  the  outlay ;  and 
WHEREAS,  the  National  Government 
and    the    various     state   governments 
are  now  endeavoring  to  ascertain  the 
character   of    legislation     which     will 
best  accomplish  a  maximum  of  effec- 
tive    road     improvement     and     main- 
tenance   coupled     with     a     wise     and 
efficient     expenditure     of     the     road 
revenues ;  and 
WHEREAS,  the  increasing  use  of  the 
motor     vehicle     has     brought     about 
problems   of    construction   and   main- 
tenance  of   roads   which   are   exceed- 
ingly difficult  and  for  the  solution  of 
which  the  combined  wisdom  and  ex- 
perience    of     trained     specialists     are 
necessary ;   and 
WHEREAS,   the  aroused   public   spirit 
of  the  people  in  behalf  of  the  move- 
ment    for    better    roads    has     found 
expression     in     the     form     of     many 
organized  bodies;  and 
WHERE.-^S,  it  is  only  by  a  correlation 
of    efforts,    and    by    an    exchange    of 
knowledge    and    experience    that    the 
greatest  good  can  be  accomplished ; 
THEREFORE,    we,    the    undersigned, 
representing  the  organized  road  move- 
ment of  America,  hereby  join  in  call- 
ing the  American   Road   Congress  to 
hold   its  sessions   in   the   City  of   De- 
troit,   State   of   Michigan,   during   the 
week  of    September  29,   for  the  pur- 
pose  of   giving  careful   consideration 
to    the    subjects    of    road    legislation, 
both  national  and  state ;  the  adminis- 
tration   of   public    roads    throughout 
America     including    states,     counties, 
and  the  smaller  subdivisions  thereof, 
and    the  provinces    of    Canada;    the 
problems   of    construction    and    main- 
tenance ;   the  financial  questions  con- 
cerned with   road   revenues  and  their 
expenditures;     the     advancement     of 
highway    engineering    in    educational 
institutions ;   and   other  questions,   the 
consideration    of   which    may    be  of 
practical  aid  to  the  betterment  of  the 
public   roads  of  America. 
The  Signers 

American     Highway    Association,    L. 
W.  Page,  president. 
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American  Automobile  Association, 
Geo.  C.  Diehl,  chmn.  Good  Roads 
Board. 

National  Grange,  Oliver  Wilson, 
master. 

National  Old  Trails  Association,  J. 
M.   Lowe,   president. 

Travelers'    Protective   Association,    E. 

B.  Smith,  national  chairman.  Good  Roads 
Committee. 

Quebec-Miami  International  High- 
way Association,  Howard  D.  Hadley, 
president. 

Omaha,  Lincoln,  Denver  Good  Roads 
Association,  S.  A.  Searle,  president. 

Southern  Appalachian  Good  Roads 
Association,  Joseph  Hyde  Pratt,  presi- 
dent. 

Arizona  Good  Roads  Association,  T. 
G.  Norris,  president. 

Arkansas  Good  Roads  and  Drainage 
Association,  W.  A.  Coker,  president. 

Greater  Colorado  Highway  Associa- 
tion, E.  E.  Sommers,  president. 

Georgia  Federation  of  Road  Authori- 
ties, Wm.  F.  Eve,  president. 

Illinois  Highway  Improvement  Asso- 
ciation, W.  G.  Edens,  president. 

Indiana  Good  Roads  Association, 
Chas.  C.  Brown,  secretary. 

Kansas  State  Good  Roads  Associa- 
tion, Arthur  Capper,  president. 

Kentucky  Good  Roads  Association, 
Joe  F.  Bosworth,  president. 

Michigan  State  Good  Roads  Associa- 
tion, P.  T.  Colgrove,  president. 

Minnesota  Roadmakers'  Association, 
John  H.  Mullen,  secretary. 

New  York  Road  Builders'  Association, 
John  J.  Ryan,  secretary. 

North  Carolina  Good  Roads  Associa- 
tion, Joseph  Hyde  Pratt,  secretary. 

Ohio  Good  Roads  Federation,  Jesse 
Taylor,  president. 

Virginia   Road   Builders'   Association, 

C.  B.  Scott,  president. 

Good  Roads  Committee,  West  Vir- 
ginia Board  of  Trade,  Howard  Suther- 
land, Chm. 

Wisconsin  Highway  Commissioners' 
Association,  H.  J.  Kuelling,  president. 

"National  Aid"  and  "National  High- 
ways" will  engage  the  attention  of  the 
delegates  to  the  American  Road  Con- 
gress during  one  session  of  the  six 
which  will  be  held  at  Detroit.  It  is 
expected  that  former  U.  S.  senator, 
Jonathan  Bourne,  Jr.,  chairman  of  the 
Joint  Committee  on  Federal  Aid  in  the 
Construction  of  Post  Roads,  will  place 
before  the  Congress  his  plan  for  lend- 
ing the  credit  of  the  national  govern- 
ment to  the  states  through  the  ultimate 
issuance  of  a  billion  dollars  of  good 
roads  bonds.  Senator  Swanson,  of 
Virginia,  also  a  member  of  the  Joint 
Committee,  will  explain  his  plan  for  an 
annual  cash  appropriation  conditioned 
upon  an  equal  appropriation  by  the 
states  and  an  equal  division  of  respon- 
sibility for  construction  and  mainten- 
ance.   The  Shackleford  plan,  given  great 


prominence  by  D.  W.  Shackleford, 
the  chairman  of  the  Roads  Committee 
of  the  United  States  House  of  Repre- 
sentatives, will  also  be  explained  to  the 
delegates.  Mr.  Shackleford's  plan  pro- 
vides for  a  system  of  rewards  on  all 
rural  delivery  roads  meeting  certain 
requirements.  Differing  from  all  of 
these  schemes  is  that  which  provides  for 
a  system  of  national  highways  built  and 
maintained  entirely  at  the  cost  of  the 
national  government.  A  champion  of 
this  plan  will  also  be  heard.  After  the 
presentation  of  the  various  schemes  now 
advocated  for  adoption  by  the  govern- 
ment, discussions  will  be  had  and  an 
endeavor  made  to  harmonize  differences 
and,  bring  about  the  announcement  of 
a  definite  policy  for  submission  to  the 
Congress  of  the  United  States  by  the 
American  Road  Congress.  As  a  ma- 
jority in  both  the  Senate  and  the  House 
of  Representatives  favor  some  form  of 
government  aid  it  is  considered  im- 
portant that  this  national  gathering  of 
good  roads  workers  should  take  definite 
action. 

Detroit  is  planning  a  notable  series  of 
social  events  in  honor  of  the  American 
Road  Congress.  These  will  comprise 
banquets  and  informal  entertainments 
by  the  Board  of  Commerce,  The  Wol- 
verine Club,  The  Adcraft  Club,  and 
The  Rotary  Club,  a  public  reception  at 
which  all  of  the  delegates  in  attendance 
at  the  Congress  may  have  an  oppor- 
tunity to  meet  the  distinguished  guests 
from  Canada  and  the  United  States, 
and  a  boat  ride  and  smoker  on  one  of 
the  huge  excursion  boats  plying  on  the 
Detroit  river,  as  well  as  numerous  auto- 
mobile excursions  to  points  of  interest 
in  and  about  Detroit.  The  citizens  of 
that  enterprising  city  claim  that  nowhere 
in  the  world  is  the  climate  so  delightful 
as  in  Detroit  during  the  first  week  in 
October. 

Logan  Waller  Page,  director  of  the 
U.  S.  Office  of  Public  Roads,  will  read 
a  paper  at  the  Road  Congress  on  the 
"Selection  of  Road  Materials."  Be- 
fore he  was  appointed  to  his  present 
post,  Mr.  Page  assembled  at  Harvard 
University  the  first  road  material  testing 
laboratory  in  America,  following  his 
studies  at  the  French  School  of  Roads 
and  Bridges,  and  his  name  is  now 
identified  with  some  of  the  best  known 
apparatus    for   road   material  tests. 

A  subject  which  will  be  taken  up  at 
the  contractor's  session  of  the  Road 
Congress,  at  Detroit,  which 'should  prove 
of  special  interest  to  road  contractors 
is  the  Protection  and  Upkeep  of  Road 
Equipment.  An  immense  amount  of 
money  is  lost  through  failure  to  pro- 
tect and  properly  maintain  costly  road 
machinery  and  equipment.  Another 
subject  which  will  be  presented  by  a 
trained  specialist  is  the  Organization 
and  Arrangement  of  Working  Forces. 
It  is  quite  a  problem  to  place  the  road 
hands  of  a  big  force  so  as  to  avoid 
waste  of  time  and  money  and  this  sub- 
ject should  bring  out  much  useful  dis- 
cussion. A  special  committee  of  three 
of  the  most  prominent  engineers  and 
contractors  identified  with  contract  work 
of    which    J.    R    .Wcmlinger,    Secretary 
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American  Society  of  Engineering  Con- 
tractors, is  chairman  will  have  charge 
of  the  program  of  the  contractor's  ses- 
sion. 

The  American  Bar  Association  and 
the  American  Bankers'  Association  have 
each  authorized  special  committees  to 
co-operate  with  the  management  of  the 
American  Road  Congress  in  the  hold- 
ing of  sessions  at  Detroit  to  deal  re- 
spectively with  road  legislation  and  the 
financing  of  road  improvement.  An  ef- 
fort will  be  made  at  the  legislative  ses- 
sion to  bring  about  the  formation 
through  official  channels  of  a  national 
committee  to  codify  state  road  laws 
and  recommend  simple  and  uniform  leg- 
islation for  each  state  and  the  elimina- 
tion of  the  great  accumulation  of 
conflicting  and  confusing  road  laws. 
The  finance  section  will  endeavor  to 
have  adopted  in  all  parts  of  the  coun- 
try simple  and  effective  methods  of  road 
accounting  and  a  record  of  such  cost 
data  as 'may  be  essential  to  the  proper 
conduct  of  roa4  work,  and  will  also 
deal  with  the  important  subject  of  bond 
issues. 


Concrete  Institute   Annual 
Meeting 

The  annual  meeting  of  the  English 
Concrete  Institution  was  recently  held 
in  London.  The  report  of  the  council 
showed  947  members,  37  students,  6 
special  subscribers  and  16  honorary 
members.  The  work  of  the  Institute  is 
to  be  expanded  in  accordance  with  rec- 
ommendations of  the  Improvement 
Committee.  The  meetings  durmg  the 
year  were  most  successful,  the  average 
attendance  at  the  general  meeting  be- 
ing 60%  greater  than  at  the  previous 
session.  The  report  goes  on  to  show 
that  many  of  the  Institute's  suggestions 
as  to  buildings  of  concrete  and  rein- 
forced concrete  in  various  parts  of 
England  have  been  received  with  favor 
by  the  local  Boards  having  the  matters 
in  question  in  charge. 

Various  committees  on  Finance  and 
General  Purposes,  Science,  Tests,  Vol- 
umentary  matters,  and  Reinforced  Con- 
crete were  appointed  by  the  council  to 
act  during  the  coming  year.  The  Coun- 
cil has  had  under  consideration  various 
suggestions  of  the  Improvements  Com- 
mittee for  improving  the  status  of  the 
Institute,  and  it  has  decided  to  ask  the 
general  membership  to  sanction  the  al- 
teration and  amendment  of  the  Condi- 
tions and  Rules  of  the  Institute  in  re- 
spect to  the  addition  of  other  members 
consisting  of  (a)  Associate  Mcmliers; 
(b)  Associates.  The  Council  has  de- 
cided ici  increase  the  subscription  of  fu- 
ture members  to  two  guineas  ($10.22) 
per  annum,  the  entrance  fee  being  main- 
tained, as  alrcadv  decided,  at  one  guinea. 

The  Improvements  Committee  also 
has  under  con.sideration  the  drafting  of 
a  syllabus  and  regulations  for  the  exam- 
ination in  structural  engineering,  which 
it  has  been  decided  shall  be  held  in  the 
future  for  the  admission  of  students  to 
the  Institute. 

The  standard  notation  for  calcula- 
tions for  reinforced  concrete,  which  was 
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drawn  up  by  the  Science  Committee,  has 
continued  to  meet  with  favor,  and  in 
extension  of  the  principles  contained 
therein  an  interim  report  on  a  standard 
notation  for  calculations  in  structural 
engineering  generally  was  submitted  for 
discussion  at  an  ordinary  general  meet- 


Concrete   Organizations,   Officials 
and   Conventions 

American    Concrete    Institute,    Edward 
E.  Krauss,  Secretary,  Harrison  Build- 
ing,    Philadelphia,     Pa.       Convention, 
Chicago,  Feb.  16-20,  1914. 
American    Highway   Association,    J.    E. 
Pennybacker,  Jr.,  Secretary,  Colorado 
Building,  Washington,  D.  C.    Meets  as 
part  of  American  Road  Congress,  De- 
troit, Sept.  30-Oct.  6. 
American    Road    Builders'    Association, 
Secretary,  E.  L.   Powers,  150  Nassau 
St.,  N.  Y.  C.     Convention  and  Exhi- 
bition, First  Regiment  Armory,  Phila- 
delphia, Dec.  9-12,  1913. 
Association  of  American   Portland   Ce- 
ment  Manufacturers.    Percy   H.   Wil- 
son.   Secretary,   Land   Title   Building, 
Philadelphia,  Pa. 
Canadian    Cement   and   Concrete   Asso- 
ciation, William   Smith,   Secretary,  57 
East  Adelaide  St.,  Toronto,  Ont. 
Cement    Products    Exhibition    Co.,    72 
West  Adams  St.,  Chicago,  III. ;  Secy.- 
Treas.,   J.    U.    C.    McDaniel,    108    La 
Salle    St.,    Chicago,    111.      CHICAGO 
Show,  Coliseum,  February  12-21,  1914. 
Iowa    Association     of     Cement    Users, 
Henry  H.  Dean,  Glenwood,  la..  Sec- 
retary. 
Nebraska    Cement    Users'    Association, 
Secy.-Treas.,      Frank      Whipperman, 
Omaha,  Neb.   Convention  Fell.  2-4  and 
Show  Jan.  30  to  Feb.  4,  1914,  Omaha. 
Northwestern    Cement    Products    Asso- 
ciation,   J.    C.    VanDoorn,    Secretary, 
Security     Bank     Bldg.,     Minneapolis, 
Minn. 

The  American  Concrete  Institute 

Folliiwini;  instructions  of  the  Kansas 
City  and  the  Pittsburgh  conventions  to 
effect  a  change  in  the  name  of  the  Na- 
tional Association  of  Cement  Users,  the 
Board  of  Direction  announces  that  the 
charter  of  the  association  was  amended 
on  July  2nd,  1913,  so  that  the  name  of 
the  association  is  now  changed  to  the 
American  Concrete  Institute. 

The  Committee  of  Management  of 
the  International  Engineering  Congress, 
San  Francisco,  1915,  takes  great  pleas- 
ure in  announcing  that  Col.  Geo.  W. 
Goethals,  Chairman  of  the  Isthmian 
Canal  Commission  and  Chief  Engineer 
of  the  Panama  Canal,  has  consented  to 
accept  the  Honorary  Presidency  of  the 
Congress  and  will  preside  in  person  over 
the  general  sessions  to  be  held  in  San 
Francisco  September  20-25,  1915. 

The  MacArthur  Concrete  Pile  & 
Foundation  Co.,  N.  Y.  C,  has  been 
awarded  the  contract  for  the  concrete 
piles  required  in  the  foundation  of  the 
new  Ash  St.  Bridge,  Toledo,  O. 


NEW     BOOKS 


Wright  on  Quantities.  G.  Alexander 
Wright,  San  Francisco,  Cal.,  9"  x  6", 
paper  bound,  10  pp. 
This  book  is  a  reprint  of  an  address 
given  before  the  General  Contractors' 
Assn.,  of  San  Francisco,  and  points  out 
comprehensively  and  forcibly  the  great 
waste  entailed  in  present  systems  of  esti- 
mating. Modern  construction  work  is 
figured  by  the  average  man  under  aver- 
age conditions  usually  in  a  very  short 
time  and  under  great  pressure.  Under 
such  conditions,  the  figure  as  submitted 
becomes  little  more  than  a  refined 
guess,  and  no  matter  how  carefully  the 
contractor  records  cost  data  of  previous 
work,  making  a  careful  analysis  of  time 
and  labor  on  work  already  up,  these 
data  are  wasted  when  applied  to  quan- 
tities figured  in  a  great  hurry.  The 
paper  points  out  the  method  followed 
by  quantity  surveyors,  and  shows  the 
efficiency  and  economy  effected  by  hav- 
ing one  professional  surveyor  estimate 
the  quantities  required.  In  such  cases, 
this  quantity  survey  is  furnished  with 
the  blue  print  and  specifications  of  the 
work.  Consequently  to  prepare  a  figure 
all  the  contractor  has  to  do  is  to  price 
the  quantities. 

It  might  be  added  in  passing  that  the 
Assn.  of  U.  S.  Quantity  Surveyors  has 
been  formed,  with  headquarters  in  N. 
Y.  C.  Of  this  Association,  the  author  of 
the  above  paper  is  president. 

Industrial    Arts   Index,    Publislied    by 

Tile   H.   W.   Wilson   Co.,  Mimieapolis. 

in  February,  April,  June,  October  and 

December;  6^"  x  9J4"- 

This  new  publication,  to  be  issued  five 
times  a  year,  its  second  issue  now  avail- 
able, is  a  cumulative  index  to  engineer- 
ing and  trade  publications  and  should 
be  especially  valuable  in  all  reference 
libraries.  Forty-nine  periodicals  are  so 
far  elected  for  indexing,  Concrete-Ce- 
ment Age  representing  the  cement  and 
concrete  field. 

Technologic  Paper  No. 12,  of  the  Bur- 
eau of  Standards — Action  of  the 
Salts  in  Alkali  Water  and  Sea  Water 
on  Cements..  By  P.  H.  Bates. 
Chemist,  and  A.  J.  Phillips,  Assistant 
Chemist,  Bureau  of  Standards,  Wash- 
ington, D.  C,  10"  X  7",  paper  bound. 
158  pp.,  illus. 

See  the  Information  Consultation  De- 
partment this  issue  for  extensive  quota- 
tions in  discussion  No.  318. 
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New  Equipment,  Methods 
and  Materials 


The  forward  progress  of  any  industry  is  measured  by  the 
tools  with  which  it  works,  and  the  engineer-manufacturers 
who  are  developing-  new  and  better  methods  and  materials, 
merit  recognition  and  co-operation.  In  this  department  are 
published  brief  descriptions  of  the  new  developments  of  the 
field 


Stirrup  Bending  Machine 

Much  of  the  accuracy  in  the  position 
of  reinforcing  bars  in  beams  and  girders 
depends  upon  the  way  the  stirrup  is 
made.  The  accompanying  illustrations 
show  a  machine  which  has  been  in  suc- 
cessful use  for  some  time  to  bend  stir- 
rups accurately  and  at  a  low  labor  cost. 
This  bending  machine  in  a  very  ingen- 
ious way  makes  use  of  a  jointed  parallel- 
ogram. An  examination  of  Fig.  1  shows 
in  full  line  the  position  of  the  machine 
when  the  stirrup  rods  are  in  place  ready 
for  bending.  The  adjustable  holes  which 
determine  the  angle  of  the  wing  are 
shown  at  a;  b  is  the  slot  in  which  the 
bolt  g  can  be  moved  so  as  to  regulate 
the  height  of  the  stirrup;  c  is  the  link 
connecting  the  latch  to  the  frame  of  the 
machine  ;  d  is  the  stop  which  regulates 
the  angle  of  the  bend ;  c  indicates  the 
holes  by  which  the  machine  is  attached 
to  the  bench  ;  and  /  the  handle  of  the 
lever  arm.  The  four  corners  of  the 
parallelogram  are  indicated  by  P',  F', 
P'.  P*.  This  equipment  is  known  as  the 
"Wilson  Bending  Machine." 


In  operation  the  bolt  g  is  adjusted 
for  the  height  of  stirrup  required  and 
the  rods  cut  to  length  are  placed  in  the 
machine  as  shown.     Usually  three  rods 


can  be  bent  at  a  time.  The  handle  / 
is  swung  around  to  the  position  shown 
in  the  dotted  line,  which,  at  one  opera- 
tion, makes  two  bends.  This  operation 
is  shown  in  Fig.  2.  The  stirrups  are 
then  reversed  and  placed  in  the  ma- 
chine and  completed  as  shown  in  Fig.  3. 
This  machine  has  been  used  by  the 
Turner  Construction  Co.,  N.  Y.  C, 
which  has  had  this  machine  on  its  work 
for  the  last  two  years.  In  a  letter  to 
the  Concrete  Steel  Co.,  N.  Y.  C,  which 
handles    this    bending    machine,    D.    II. 

Stirrup  Eexding  Machine 


Kic.  3 — The  Finish:  Thrke  Stirrups  are  Completed  at  One  Operation 


Auijust,   Kjis 
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Dixon,  2nd  vice-pres.  of  the  Turner 
Co.,  describes  the  operation  of  the  Wil- 
son bending  machine  as  follows : 

"Under  the  old  single-bend  method 
of  hand  work  we  found  that  a  me- 
tallic lather,  working  8  hrs,  would 
bend  from  300  stirrups  to  500  stir- 
rups per  day,  while  with  the  Wilson 
bender,  making  two  bends  at  one 
time,  and  also  bending  several  stir- 
rups of  the  smaller  sizes  in  the  same 
operation,  we  find  it  is  easily  possi- 
ble to  bend  from  1.200  to  2.000 
stirrups  per  day  with  the  same  labor 
conditions." 

An  advantage  of  this  machine  is  that 
it  does  not  require  skilled  labor  to  ope- 
rate it,  and  all  stirrups  bent  with  one 
setting  should  be  identical  in   shape. 

A  Small  Mixer  With  a  Side  Loader 

Small  mixers  are  rapidly  taking  a 
place  in  the  construction  field  as  stan- 
dard equipment,  and  manufacturers  now 
are  equipping  the  smaller  machines  with 
the  time  and  labor  saving  auxiliaries 
which  heretofore  have  been  found  on 
the  larger  machines  only. 

The  "Little  Wonder  Five,"  manufac- 
tured by  the  Waterloo  Cement  Machy. 
Corp.,  Waterloo,  la.,  scored  a  success 
by  the  adaptation  of  the  tilting  drum 
principle  to  mixers  designed  to  take  the 


according  to  the  efficiency  of  the  crew, 
the  arrangement  of  forms,  etc.  As  the 
side  loader  practically  doubles  this  ca- 
pacity the  advantage  of  the  additional 
equipment  is  obvious.  Control  levers 
are  grouped  so  that  one  man  can  load, 
tilt  and  dump  the  drum  and  attend  to 
the  gasoline  engine,  which  runs  contin- 
uously. 

The  drum  of  this  machine  has  many 
points  of  construction  that  save  povv-er 
and  insure  long  service.  One  of  the 
most  important  is  the  ball  bearing  on 
which  the  drum  revolves,  and  it  is  in- 
teresting to  note  that  this  is  the  only 
bearing,  because  commonly  the  drum 
of  a  mixer  is  supported  by  several  bear- 
ings. These  ball  bearings  are  under- 
neath the  drum  and  protected  from 
dust.  Inside  the  drum  there  are  four 
immovable  blades,  which  make  clean- 
ing an  easy  matter.  The  drum  has  a 
very  wide  mouth,  which  removes  all 
guesswork  as  to  the  consistency  of  the 
mix,  since  the  process  is  in  full  view 
and  easily  regulated.  The  drum  is 
evenly  balanced  and  can  be  dumped 
directly  into  forms  in  many  cases,  ow- 
ing to  the  light  weight  and  easy  port- 
ability of  the  machine.  This  latter  fea- 
ture is  of  great  advantage  in  work 
where    the    amount    of    concrete    to    be 
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place  of  hand  work,  anil  yet  of  sufficient 
capacity  to  answer  the  r<'(|uircnients  of 
the  average  small  contractor.  The  ad- 
dition of  a  side  loader  to  this  machine 
places  it  in  the  class  of  mixers  which 
will  do  practically  any  job  that  offers, 
while  it  detracts  nothing  from  the  fa- 
cility of  moving  about,  which  is  one 
of  its  most  valuable  features. 

The  side  loader  bucket  as  shown  is 
filled  at  the  ground  level,  while  the 
previous  charge  is  being  mixed  and 
dumped,  instead  of  shoveling  into  the 
drum  after  each  discharge.  The  ca- 
pacity of  the  drum  is  5  cu.  ft.  Without 
the  side  loader  the  machine  turns  out 
from  35  cu.  yds.  to  50  cu.  yds.  per  day. 


ITU  A   Side  Lo.\der 


mixed  does  not  justify  setting  up  a 
large  machine.  The  mixer  is  readily 
installed  in  basements  or  on  upper  floors 
of  buildings.  Its  closely  coupled  trucks 
allow  turning  in  narrow  places,  and  it 
is  of  great  utility  even  on  large  en- 
gineering projects  when  the  heavier 
work  is  done  and  only  the  lighter  work 
remains. 

-»     *     * 
SelFurr  Expanded  Metal  Lath 

The  use  of  metal  lathing  has  assumed 
vast  proportions  in  the  past  few  years, 
due  to  its  fireproofing  qualities,  reinforc- 
ing advantages  and  the  saving  in  mate- 
rial and  labor.  Plaster  applied  over 
metal  lath  nailed  directly  on  wood  stud- 
ding or  sheathing  has  been  found  un- 
satisfactory owing  to  its  tendency  to 
crack.  Various  types  of  metal  furring 
strips  have  been  developed  for  the  pur- 
pose of  furring  metal  lath  away  from 
the  wood  and  thus  avoiding  this  crack- 
ing. 

"SelFurr"  is.  as  its  name  implies,  a 
self-furring  lath.  Dovetail  corrugations 
are  formed  in  expanded  metal  sheets  on 
8-in.  centers.  These  corrugations  are 
formed  by  a  process  that  does  not  dis- 
tort the  mesh  work  between  the  corru- 
gations but  leaves  it  smooth  and  level 
for  easy  plastering.  The  dovetail  cor- 
rugations are  easily  attached  to  the  sup- 
porting surface  and  act  as  furring  strips 
to  hold  the  expanded  mesh  work  away 
from  the  wall  surface. 

Adjacent  sheets  of  SelFurr  lath  are 
locked  together  at  sides  and  ends,  the 
corrugations  registering  and  being 
sprung  into  engagement  at  the  lap.  This 
saves  time  and  material  in  wiring  or 
lacing  sheets,  and  gives  continuous  re- 
inforcement in  every  direction.  This 
tends  to  prevent  cracking  so  often 
noted  in  stucco  work,  which  most  gen- 
erally occurs   following  the  lap. 

The  dovetail  corrugations  fill  and  are 
embedded  by  the  application  of  plaster 
applied  from  one  side  only :  the  plaster 
when  hard  is  rigidly  locked  within  the 
dovetail  corrugation,  forming  small  re- 
inforced concrete  beams,  while  the  .steel 
strands  in  the  panels  reinforce  the  slab 
portions  between  these  small  beams. 

"SelFurr"  is  manufactured  by  the  Ed- 
wards Metal  Structures  Co.,  Kansas 
City,  Mo.,  in  No.  24  and  No.  26  gauges, 
and  can  be  had  plain,  painted  and  gal- 
vanized. 
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Editorials 

CONCRETE  AFFORDS  the  cheapest  durable  material  for  highway  construction. 
In  ahnost  all  localities  and  fully  considering  the  fact  that  hard,  clean  aggregate 
costs  more  in  some  places  than  in  others,  a  concrete  road  made  out  of  the  best  materials 
for  the  purpose,  is  still  the  cheapest  even  in  first  cost.  It  is  now  generally  recognized 
even  by  the  men  who  sell  brick  for  paving  purposes  that  good  highways  cannot  be  built 
to  withstand  the  wear  of  modern  traffic  without  the  use  of  concrete.  Naturally,  those 
who  have  other  materials  to  sell  at  higher  prices,  argue  that  concrete  is  not  a  durable  sur- 
face material.  We  might  publish  pictures  of  brick  pavements  full  of  pot  holes  and  of 
cracks,  both  longitudinal  and  transverse.  We  might  call  attention  to  the  lack  of  uni- 
formity in  the  products  of  the  brick  kilns.  It  is  lack  of  uniformity  which  makes  brick 
pavements  go  to  pieces.  Brick  are  made  which  will  stand  a  severe  wear  and  laid  right 
along  side  of  them  are  brick  which  are  soft — brick  fi-om  the  same  manufacturer.  The 
soft  brick  opens  the  way  to  destruction.  To  build  a  good  pavement  of  other  materials 
than  concrete,  they  first  demand  a  concrete  foundation.  With  a  little  more  care  in  the 
selection  of  the  materials  of  which  that  concrete  base  is  made,  the  surface  of  a  different 
material  may  well  be  eliminated.  Cracks  are  not  especially  characteristic  of  concrete 
streets  and  highways,  neither  are  soft,  worn  spots.  A  very  small  portion  of  the  ex- 
pense entailed  by  an  additional  heavy  surfacing  material,  put  into  the  (luality  of  the 
concrete  base,  makes  that  base  a  durable  pavement.  Rut  let  us  not  ask  that  it  be  made 
too  cheap.  iMake  it  of  the  best  obtainable  material,  ])laced  after  the  most  approved 
methods,  and  concrete  is  still  the  cheapest  dui-ablc  pavement  in  first  cost  and  certainly 
the  least  expensive  to  maintain. 

*  *         * 

WE  HAVE  always  believed  concrete  to  be  hard,  but  a  recent  letter  from  manufac- 
turers of  rotary  electric  drills  has  added  some  first-hand  opinion  which  should  be 
of  interest  to  Con(^kktk-Cement  Agk  readers.  The  electric  rotary  drill  maiuifactm-ers 
state  that  they  are  prepared  to  supply  machines  suitable  for  drilling  marble,  slate  or 
limestone,  but  in  their  experience  it  has  been  absolutely  impossible  to  get  a  cutting 
edge  to  stand  up  when  trying  to  drill  concrete.  Concrete,  they  state,  is  of  an  entirely 
different  consistency  and  some  grades  of  concrete  are  as  hard  as  Hint.  A  rotary  cutting 
edge  is  impractical  and  a  rock  drill  with  a  recijjrocating  motion  is  cssentiid.  Tins  is  an 
interesting  opinion   of  the  hardness  of  concrete. 

*  *  * 

IT  IS  JXTERKSTIXC;  that  at  the  meeting  of  the  'J'liird  International  Road  Con- 
gress, held  in  London,  tlie  home  of  the  original  successful  i)roductiori  of  Portland 
cement,  that  a  j)aper  on  "Concrete  Road  Construction"  should  be  read  by  an  Amrcican 
engineer.  A.  N.  .lohnson.  State  Engineer  of  the  Illinois  Highway  Commission,  was  the 
author  of  a  most  interesting  paper  on  the  subject  above  referred  to,  which  was  listened  to 
with  great  attention  by  the  road  authorities  gathered  from  all  pai-ts  ol'  the  world  to  at- 
tend the  great  Congress. 


About  a  year  ago 
Service  Conduits  ^^.g  suggested  in 
in  Highway  ^i^^gg  pag^j  a  type 

Construction.  ^^     highway     con- 

struction that  would  offer  a  sub-surface 
conduit   wliich   might  be  used   for  gas, 
water,  electricity,  telephone,  steam,  etc., 
and   which,   reached   through   man-holes 
at  convenient  spacings,  would  eliminate 
the   necessity   of   tearing   up    city   pave- 
ments.    The'  suggestion   developed   con- 
siderable  comment  at  that  time,  and  it 
appeared   that   the   proposition  was  not 
quite    as    radical    as    it    seemed,    for    in 
many  localities  work  is  being  done  along 
very     similar    lines.      In    covering     the 
waterway    of    Jones    Falls,    Baltimore, 
City  Engineer  McKay  is  using  a  subway 
underneath  the  sidewalk  to  carry  various 
service   lines.     Very   interesting   also   in 
this  connection  is  a  paragraph  in  a  re- 
cent  issue    of   the    Daily    Consular   and 
Trade   Reports,   in   which    Consul    J.    I. 
Brittain,  Prague.  Austria,  states  that  the 
Department  for  Public  Works  at  Prague, 
in  order  to  prevent  the  frequent  tearing 
up   of    pavement,    annually    invites    cer- 
tain   public    service    corporations    to    a 
meeting  at   which  all  matters  pertaining 
to  contemplated  improvements  under  the 
various   corporaiton   heads    for   the    fol- 
lowing year  are  discussed.     The  corpo- 
rations  include  the   telephone  and  tele- 
graph    department,     electric     light    and 
electric  car  service,  gas  companies,  pave- 
ment department  of  the  city,  and  repre- 
sentatives of  public  water  service. 

The  sub-sidewalk  space  in  Prague  is 
used  for  the  telephone,  telegraph,  and 
electric  light  wires,  and  also  in  some 
streets  for  gas  pipes  and  for  the  con- 
nection of  the  sewers  with  the  buildings. 
The  report  further  states  that  the  city 
of  Prague  is  going  to  make  a  trial  of 
the  method  used  in  London,  Hamburg, 
and  a  few  other  large  cities,  where  con- 
duits are  used  03"  wide  and  74.S"  high. 
made  of  concrete,  in  which  all  wires, 
tubes,  etc.,  are  placed,  with  the  excep- 
tion of  gas  pipes. 

The  telephone  and  telegraph  wires  in 
Prague  are  placed  in  separate  larger 
conduits  and  the  electric  light  wires  in 
other  conduits  under  the  sidewalk. 
These  conduits  have  frequent  manholes 
which  can  be  opened  for  examination  of 
wires.  The  water  and  gas  mains  are 
placed  in  the  streets.  The  telephone  and 
telegraph  system  is  owned  and  operated 
by  the  government.  The  electric  light 
and  electric  car  service  plants  are  owned 
and  operated  by  the  municipality  of 
Prague.  The  city  is  paved  throughout 
with  granite  blocks  laid  in  sand.  There 
are  no  asphalt  or  concrete  pavements. 
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open  question,  but  at  many  times  it  is 
impossible  to  get  bolts  when  they  are 
wanted  and  in  the  proper  lengths  re- 
quired, and  with  threading  equipment 
on  the  job  and  an  anvil  and  forge,  bolts 
of  any  length  could  be  produced  as 
needed. 


On  some  work 
Making  Form  mentioned    in    one 

Bolts  From  ^j     ^^^     recent 

Reinforcng  Bars         .^^^_^^     ^^^    ^^^^^ 

were  held  in  place  by  bolts  made  from 
j4-in.  round  reinforcing  bars,  bent  at 
one  end  and  threaded  at  the  other 
Whether  or  not  this  would  be  more  ex- 
pensive  than    purchased   bolts   it   is   an 
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Readers    of    Cox- 
Concrete  crete-Cement  Age 
Paving  in  ^re    already    more 
Kansas  City  ^^   j^^j    familiar 
with  the  fact  that  Kansas  City  has  been 
a  leader  in  the  use  of  concrete  as  a  city 
street  pavement.    Information  as  to  this 
paving  and  the  low  cost  was  published 
in  the  September.  1912,  issue,  the  infor- 
mation having  been  supplied  by  Clark  R. 
Mandigo,  Asst.  City  Engr.    Mr.  Mandigo 
has  an  article  in  a  recent  issue  of  the 
Engineering    Neivs    in    which    he    com- 
ments on  concrete  paving,  mentionmg  the 
fact  that  Kansas   City  put  down  about 
15  miles  of  the  work  in  1912  and  that 
this  record  will  undoubtedly  be  equalled 
this  year.     The   particularly   interesting 
thing   which   Mr.    Mandigo   has   to    say 
about   concrete   paving   in   Kansas    City 
is  in  his  viewpoint  of  the  general  use- 
fulness of  the  material.     He  takes  the 
stand  that  it  is  a  good,  cheap  pavement 
for  new  parts  of  the  city  which  cannot 
afford   an   expensive   pavement    and   he 
recommends  putting  it  down  as  is  being 
done  largely  in  Kansas  City,  low  enough 
so  that  the  concrete  may  be  used  as  a 
base  for  another  surface  later  on.     The 
concrete   being  used   in   this   work   is  a 
1  -2^  :4'/4  mixture  of  cement,  sand  and 
limestone,  and  the  average  cost  of  the 
work    last    year    for    the    pavement    6 
thick  was  $1.23  per  sq.  yd.     The  actual 
cost  of  the  one-course  work  was  lower 
than  this  because  the  average  is  obtained 
by   figuring   in   the   cost   of    some   two- 
course  work  at  $1.47  per  sq.  yd.    If  the 
results  in  Kansas  City  are  so  satisfactory 
that   a   large   amount    of   this    work   is 
demanded   and  these  results  have  been 
obtained    with    a    lean    mixture,    giving 
concrete  which  shows  rather  pronounced 
abrasion,   then  why  can   we  not   expect 
equally    satisfactory    service    for    such 
heavier  traveled  streets  with  a  mixture 
offering  more  resistance  to  traffic? 

Attention  is  called  to  the  tests  made 
with  the  paving  determinator  owned  by 
the  Detroit  Department  of  Public  Works, 
an  account  of  which  was  published  in 
the  June,  1913,  issue,  p.  270.  Not  only 
these  tests,  but  experience  with  actual 
traffic  conditions  seem  to  show  that  any 
mixture  leaner  than  a  1 :2  ;4  cannot  be 
expected  to  give  good  results  under 
traffic  which  is  at  all  heavy,  but  that  a 
satisfactory  wearing  surface  can  be 
maintained  even  under  severe  conditions 
with  a  mixture  of  1:1/2:3,  using  clean, 
coarse  sand  and  coarse  aggregate,  con- 
sisting either  of  washed  gravel  or  graded 
crushed  limestone  ranging  in  size  from 
I/,"  to  V/z". 


plant  at  Keokuk,  la.  A  great  con- 
crete dam  at  this  place  has  harnessed 
the  Mississippi  river  and  will  make  it 
produce  300,000  horse  power,  which  will 
be  transmitted  through  the  surrounding 
countrv.  even  as  far  as  St.  Louis,  which 
is  144'  miles  away.  The  Des  Moines 
rapids  which  extend  above  Keokuk 
about  12  miles  develop  a  total  fall  of 
about  23  ft.  These  rapids  are  bordered 
with  bluffs  close  to  the  river  on  either 
side  for  quite  a  little  distance  above 
the  dam  site  and  the  area  overflowed 
by  the  backed  up  water  is  comparatively 
small. 

The  construction  of  this  dam  has 
been  under  consideration  for  over  50 
years  and  the  development  of  this  hydro- 
electric plant  has  been  the  one  endea- 
vor of  a  good  many  prominent  men  for 
a  long  time.  With  the  development  of 
reinforced  concrete  the  construction  be- 
came an  economic  possibility,  and  made 
available  this  wonderful  horse  power 
at  low  cost  in  the  heart  of  what  has 
been  heretofore  a  purely  agricultural 
section.  This  territory  has  good  cotn- 
petitive  transportation  to  all  the  big 
centers  of  distribution,  and  the  area 
around  Keokuk  is  destined  to  become 
a  great  center.  The  heart  of  the  entire 
development  is  a  reinforced  concrete 
dam. 


While  much  stress 
Important  ;<;    1^;^    upon    the 

Construction  in  wonderful       engi- 

New  York  State        ^^^^^^^    ^^^^    ^f 

the  Panama  Canal,  both  in  point  of  ex- 
cavation and  in  concrete  construction, 
writers  in  engineering  papers  have  re- 
cently been  calling  the  attention  of  the 
readers  to  the  fact  that  engineering 
work  of  almost  equal  magnitude  is  being 
done  in  the  State  of  New  York  in  the 
reconstruction  and  widening  of  the  Erie 
Canal. 

This  is,  however,  but  a  single  engi- 
neering feat,  and  when  the  history  of 
construction  within  the  last  decade  in 
New  York  is  considered  it  might  well 
be  stated  that  the  reconstruction  of  the 
Pcnnsvlvania  and  New  York  Central 
terminals  in  the  metropolis  have  prac- 
tically taken  as  much  money,  or  very 
nearly  so,  as  the  construction  of  the 
Panama  Canal,  while  the  enormous  work 
of  the  subwav  system  of  the  Inter- 
borough  and  the  Hudson-Manhattan 
have  hirnished  almost  as  large  an  in- 
vestment in  important  engineering  work. 
Add  to  this  the  expenditure  within  the 
last  15  vcars  on  the  Croton  Aqueduct 
and  the'  new  Catskill  Aqueduct  and 
their  tunnels  through  the  city  of  New 
York  and  it  may  well  be  stated  that 
there  is  hardly  any  place  on  the  surface 
of  the  earth  where  as  much  money  has 
been  put  into  tunnels,  canals,  railroad 
terminals  and  water  improvements  as 
have  been  recently  so  invested  within 
•     tlic  borders  of  the  State  of  New  York. 


The  greatest  power 
The  Keokuk  Dam  development  in  the 
Across  Mississippi  ^^^^jj  ,,^5  been  in 
Completed  operation      since 

August    26th,    when    President    Wilson 
dedicated  the  new  hydro-electric  power 


Con-crete-Cemest  Age  will  have  a 
booth  at  the  Road  Congress  ni  Detroit. 
Sept.  29  to  Oct.  4.  We  shall  be  glad 
to  see   road  builders. 

Seftcinber,  1913 
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KxTENDiNG  Out   Ikto  the  Cou> 


From   Minneapolis.    'S\i 


Concrete  Road  Building — Four  Fundamentals 


There  seem  to  be  four  cardinal  considerations  in 
the  proper  construction  of  a  concrete  road : 

A  subgrade  which  is  compact  and  well  drained. 

A  concrete  which  has  a  mortar  that  binds  firmly 
and  an  aggregate  which  is  highly  resistive  to  abra- 
sion, so  placed  that  these  two  qualities  are  most 
available  where  they  are  most  needed. 

Methods  of  curing  which  insure  the  fullest  pos- 
sible development  of  the  strength  of  the  material. 

Joints  in  the  work  which  are  filled  with  an  elastic 
material  and  so  protected  at  the  edges  as  not  to 
break  down  under  the  impact  of  traffic. 

.Snb^ade 

The  subgrade,  the  foundation,  is  of  first  importance — not 
merely  because  it's  preparation  is  the  fir.st  operation,  but  be- 
cause all  the  good  work  which  may  follow  is  seriously  im- 
paired by  a  neglect  of  what  precedes  it.  The  subgrade  must 
be  firm,  compact,  and  well  drained.  Cracks  in  concrete  roads 
are  more  often  the  result  of  improper  drainage  in,  or  insuffi- 
cient compacting  of  the  subgrade,  than  anything  else. 

Concrete 

Concrete  must  be  sufficiently  tough  to  resist  the  varied 
abrasive  influences  of  traffic.  The  mortar  in  this  concrete 
must  be  sufficiently  strong  so  that  the  hammering  of  traffic 
— for  even  on  a  comparatively  smooth  surface  there  is,  in 
a  degree,  a  hammering  action — will  not  dislodge  the  wearing 
particles  in  the  surface.  Nothing  should  be  required  of  the 
mortar,  in  an  ideally  built  road,  but  to  keep  the  pebbles  or 
the  crushed  stone  in  place.  Mortar  should  not  be  called 
upon  to  resist  abrasion,  yet  there  .should  be  sufficient  mor- 
tar to  make  a  perfect  matrix  for  the  stone.  The  stone  should 
be  hard  enough  to  resist  so  far  as  possible  the  abrasion  of 
traffic.  To  get  these  two  qualities,  a  mortar  which  binds 
and  a  stone  which  wears,  it  is  necessary  that  the  material 
shall  be  hard,  clean  and  well  graded.  .All  road  builders  will 
soon  lie  convinced  that  the  supply  of  gravel  which  is  avail- 
able nearest  to  the  work  is  frequently  an  unsuitable  material. 
A  washed,  graded  material  should  be  used.  It  is  at  once  the 
most  expensive   and   the  cheapest.     Occasionally   nature  has 
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a  deposit  of  material  already  washed  and  graded  Vet  even 
nature  cannot  be  depended  upon  to  run  true,  all  through  the 
liank  or  the  pit.  In  one-course  work  it  has  l)een  found  that 
a  mixture  of  1  part  cement,  1%  parts  sand  and  3  parts  stone 
(crushed  or  pebbles,  14"  to  I'A")  gives  a  satisfactory  result 
under  laboratory  tests  with  simulated  and  accelerated  traffic 
and  under  actual  conditions  of  traffic  wear.  Experience  has 
seemed  to  indicate  that  uniform  hardness  in  aggregate,  is 
the  thing  to  be  desired.  A  few  soft  pebbles  may  start  a  hole 
just  as  one  soft  brick  threatens  the  life  of  a  large  area  of 
l)rick  pavement.  Though  probably  desirable,  a  one-course 
pavement  is  not  essential.  It  is  often  possible  to  get  suffi- 
cient aggregate  of  high  quality  for  a  top  course  when  the 
price  would  be  considered  prohibitive  for  its  use  through- 
out the  entire  work. 

The  mixture  as  it  goes  into  the  work  should  be  wet  but 
not  sloppy  and  be  worked  so  as  to  secure  densitj' — a  perfect 
matrix — and  so  finished  as  to  make  the  mortar  bind  and  the 
stone  wear,  at  the  same  time  securing  a  true  surface,  for  any 
unevenness  greatly  accelerates  the  action  of  impact  and 
alirasion. 

Curing 

The  concrete  once  laid,  should  be  properly  cured.  It  must 
not  dry  out  rapidly.  It  must  be  covered  from  the  sun  and 
wind  and  kept  wet  during  the  early  period  of  hardening. 

Joints 

The  joints  are  still  a  moot- question  only  in  the  sense  that 
there  is  a  growing  disposition  to  leave  them  out  of  the  pave- 
ment altogether.  It  may  in  time  be  found  better  practice  to 
lay  a  pavement  with  no  provision  in  the  way  of  transverse 
joints  for  expansion  and  contraction  and  to  maintain  the 
joints  which  nature  afterward  creates,  than  purposely  to 
provide  joints  at  the  outset.  Yet  conservative  judgment 
seems  to  be  in  favor  of  the  creation  of  joints  at  predeter- 
mined intervals,  25',  30'  or  perhaps  40'  and  provision  made 
in  advance  for  their  protection  and  maintenance.  Inasmuch 
as  this  is  being  done  .satisfactorily  at  a  moderate  cost  in  the 
use  of  steel  protective  plates  and  an  elastic  fdjer,  this  prac- 
tice undoubtedly  should  be  followed  until  such  experiments 
as  those  of  the  United  States  Office  of  Public  Roads  form 
a  safe  basis  for  different  practice, 
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Wliile  the  satisfactory  use  of  expan- 
sion or  contraction  joints  in  concrete 
pavements  has  been  all  but  solved— 
solved  in  the  sense  that  a  means  has 
been  found  to  protect  the  edges  of  the 
joints  and  a  satisfactory  though  not  en- 
tirely permanent  means  of  filling  the 
spaces— there  is  the  settled  fact  that 
they  are  still  the  weakest  part  of  the 
work,  and  to  be  able  to  build  a  satisfac- 
tory concrete  roadway  without  them  or 
with  the  least  possible  number  of  them, 
would  be  an  important  advantage.  Thus 
the  experiments  conducted  on  the  Ken- 
sington or  Chevy  Chase  road,  Washing- 
ton, D.  C,  by  the  U.  S.  Office  of  Public 
Roads,  continue  to  hold  a  large  amount 
of  interest.  Logan  Waller  Page,  Direc- 
tor of  the  Office  of  Public  Roads,  pro- 
posed a  concrete  road  without  joints 
with  the  idea  that  if  it  is  not  found 
practical  to  continue  in  their  disuse  at 
least  it  may  be  determined  what  is  t" 
be  their  proper  spacing.  Specifications 
for  this  work  have  been  previously  pub- 
lished in  Concrete-Cement  Age.'  The 
construction  of  this  experimental  road 
which  included  several  other  sections 
besides  those  of  cement  concrete  was 
begun  last  fall  (1912)  and  was  not  com- 
pleted until  the  spring  of  this  year.  As 
an  introduction  to  construction  notes 
on  the  concrete  work  supplied  by  Jas. 
T.  Voshell,  Sr.  Highway  Engineer  of 
the  Office  of  Public  roads,  we  quote 
from  a  Progress  Report  prepared  before 
the  work  had  been  completed  and  is- 
sued  by   the    Office  June  30,   lOK!.' 

Experiments  at  Chevy  Cbase,  Md.,  1912 
The  1912  experiments  at  Chevy  Chase, 
Md.,  form  a  continuation  of  the  experi- 
mental sections  constructed  during  1911. 
They  were  conducted  upon  a  section  of 
Connecticut  .\vcnue,  6,195'  in  length, 
beginning  at  Bradley  Lane,  and  extend- 
ing north  to  the  loop  of  the  Capital 
Traction  Co.  tracks  at  Chevy  Chase 
Lake. 

The  work  was  begun  on  September 
9,  1912,  and  was  continued  until  Decem- 
ber Ki,  1912,  when,  owing  to  unfavora- 
ble weather  conditions,  it  was  discon- 
tinued. A  length  of  4,561'  was  par- 
tially completed. 

The  section  of  Connecticut  avenue  se- 
lected for  the  experiments  is  on  the  west 
side  of  the  tracks  of  the  Capital  Trac- 
tion Co.  and  was  formerly  an  8-in.  wat- 
er-bound limestone  macadam  road.  A 
cobble  gutter  was  laid  along  a  part  of 
its  length  on  the  west  side,  but  was  pro- 


'Specifications  for  cement  concrete  with  bi 
luminous  surface,  oil  cement  concrete  and  ce- 
ment concrete  (untreated  surface)  in  Sept., 
1912,  issue,  p.  52.  Specifications  for  the  other 
sections  together  with  drawing.i  showing  typi- 
cal cross  sections  were  published  in  the  De- 
cember. 1912,  issue,  p.  64 
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vided  with  no  outlet  in  practically  the 
entire  length  of  the  section.  When  the 
experimental  work  was  begun,  the  road 
liad  worn  into  a  series  of  large  depres- 
sions and  was  in  an  intolerably  dusty 
condition. 


This  old  surface  was  spiked  up  with 
a  steam  roller  and  broken  with  a  plow 
and  a  scarifier,  and  the  excavation  and 
shaping  of  the  subgrade  were  completed 
by  hand  labor.  French  drains  3'  deep 
along  the  car  track  and  2'  deep  under  the 


Fig.  2 — Sand  and  Broke 


Fig.  1 — Subgrade  Prepared  for  Pavement 
I  Stone  Aggregates  on  Subgrade.     Dirt  at  Side  of  Road 
Later  in  Covering  Concrete 
Fig.  3 — Charging  End  of  Mixer 
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gutter  supplied  sub-drainage  where  it 
was  required,  and  the  stone  removed 
from  the  old  road  surface  was  "shaken 
out"  and  used  in  the  drain  trench.  A 
concrete  gutter  of  the  "barrel"  type,  3' 
wide  and  4"  deep,  was  laid  along  the 
west  side  of  the  road,  and  the  distance 


from  the  outside  of  the  rail  to  the  out- 
side edge  of  the  gutter  was  25'  9".  The 
gutter,  as  constructed,  formed  a  shoul- 
der for  the  pavements,  and  consisted  of 
a  base  of  concrete  in  the  proportions  of 

1  part  by  volume  of  Portland  cement  to 

2  parts  of  sand  and  4  parts  of  gravel, 


l"io.  4 — DisciiABCiNC  End  op  the  Mixer;  Strikeboard  and  Bridge   in  Use 

Fig.  5 — F'loating  Surface  of  Concrete 

Fig.  6 — Canvas  Covering  in  Place  to  Pre\'ent  Concrete  From  Drying  Out  Too  Rafidly- 

Reuoved  When  Concrete  Was  48-IiRS.  Old 

Fig.  7 — Removing  Canvas  and  Covering  Pavement  With  Dirt 
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and  a  top  course  of  Yz"  of  mortar  in 
the  proportions  of  1  part  by  volume  of 
Portland  cement  to  2  parts  sand. 

The  experimental  pavements  were  laid 
adjoining  the  gutter  and  on  the  founda- 
tion, which  was  prepared  as  described 
above.  A  single  contract  was  awarded 
upon  plans  and  specifications'  prepared 
in  the  Office  of  Public  Roads  for  the 
construction  of  six  experimental  sec- 
tions, as  follows : 

Section  1. — Bituminous  concrete  (To- 
peka  specifications). 

Section  3. — Bituminous  concrete  (Dis- 
trict of  Columbia   specifications). 

Section  3. — Cement  concrete,  surface 
coated  with  bituminous  materials. 

Section  4. — Oil-cement  concrete. 

Section   5. — Cement  concrete. 

Section  G. — Vitrified  brick. 

Sections  1  and  2  were  entirely  com- 
pleted ;  section  3  was  completed  with  the 
exception  of  applying  the  bituminous 
surfaces;  sections  4  and  5  were  partial- 
ly completed ;  and  section  6  was  not 
begun. 

The  equipment  consisted  of  a  concrete 
mi.xer  of  the  self-propelled  rotary-dis- 
tributor type,  two  200-gal.  heating  ket- 
tles, a  patented  hand  distributor,  pouring 
pots,  two  10-ton  rollers  of  the  3-wheel 
type,  a  10-ton  and  a  3-ton  tandem  roller, 
a  scarifier,  plows,  and  hand  tools.  Effi- 
cient labor  was  furnished  and  the  work 
was  done  as  expeditiously  as  possible, 
but  considerable  time  was  unavoidably 
lost  by  reason  of  unfavorable  weather 
conditions  and  the  delayed  arrival  of 
materials. 

Experiment  No.  3. — Cement  Concrete 
— Surface  Coated  with  Bituminous  Ma- 
terials— This  section  of  bituminous  con- 
crete, D.  of  C.  specifications,",  is  1,253' 
in  length,  and  contains  2,837  sq.  yds. 
The  concrete  was  mixed  in  the  mechani- 
cal batch  mixer  described  under  experi- 
ment No.  1  in  the  proportions  of  1  part 
of  Portland  cement  to  1^  parts  of  sand 
and  3  parts  of  coarse  aggregate.  Be- 
tween stations  12+50  and  15+84  and 
lietween  stations  21+60  and  25+03  a 
gravel  aggregate  was  used  which  con- 
sisted of  particles  of  stone  well  graded 
in  size  between  those  retained  on  a 
screen  having  Y^-'m.  circular  openings 
and  those  passing  a  screen  having  IJ/^- 
in.  circular  openings.  It  was  also  pro- 
vided that  not  more  than  75%  should 
pass  and  not  more  than  75%  be  retained 
on  a  screen  having  Y^-m.  circular  open- 
ings. Between  stations  15+84  and  21+60 
a  crushed  limestone  aggregate  was  used 
which  consisted  of  that  part  of  the  run 
of  the  crusher  which  was  retained  on  a 
screen  having  ^4-in.  circular  openings 
and  which  passed  a  screen  having  V/^- 
in.  circular  openings.  The  method  of 
mixing  was  the  same  as  that  described 
under  experiment  No.  1,  except  that  a 
greater  quantity  of  water,  in  an  amount 
necessary  to  give  the  concrete  a  "quaky" 
consistency,  was  added.  The  concrete 
was  spread  evenly  over  the  subgrade 
with  rakes  and  shovels  to  a  depth  slight- 
ly greater  than  the  finislied  thickness  of 
6  inches,  and  the  surface  was  then 
"struck  off"  by  means  of  an  especially 
designed  "strike  board."  After  this  the 
surface  was  finished  to  true  grade  and 
cross  section  with  a  wooden  float.  The 
floating  was  done  from  a  bridge  which 
rested  upon  the  side  forms  and  the  con- 
crete gutter  and  could  be  advanced  as 
the  work  progressed.  Joints  between 
the  days'  work  were  formed  by  placing 


'The  description  of  this  section  and  that  of 
section  1,  bituminous  concrete,  Topcka  specifi- 
cations, are  included  in  Bulletin  09,  but  are 
here   omitted. — Editors 
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a  plank  3"  x  6"  on  edge  at  an  angle  of 
80^  to  the  center  line  of  the  road.  Be- 
fore continuing  the  work  of  laying  the 
concrete  the  plank  was  removed  and  the 
face  of  the  joint  was  washed  with  a 
10%  solution  of  muriatic  acid,  followed 
by  water. 

As  soon  as  practicable  after  laying  the 
pavement  it  was  covered  with  canvas 
and  was  so  protected  until  the  concrete 
had  thoroughly  set.  The  canvas  covers 
were  then  removed  and  the  concrete  wa< 
covered  with  a  layer  of  loam  or  saml 
about  2"  in  depth,  which  was  kept  thor 
oughly  wet  for  a  period  of  eight  day^ 
The  covering  was  allowed  to  remain  on 
the  pavement  for  a  period  of  15  days 
after  which  it  was  removed  whenever 
it  was  convenient  to  do  so.  Loam  w;i~ 
at  first  used  for  this  covering,  but  it 
was  found  to  be  difficult  to  remove  it 
entirely,  and  sand' was  therefore  adopt- 
ed as  a  covering  on  all  sections  which  it 
was  planned  to  cover  with  a  bituminous 
carpet  coat. 

Experiment  No.  4—OiI-Ccmcnt  Con- 
crete— This  section  was  constructed  in 
two  parts  and  is  not  yet  completed.''  It 
adjoins  the  former  section  at  station 
25+03  and  extends  to  station  33+60. 
where  it  is  interrupted  and  is  continued 
from  station  43+50  to  station  44+01. 
The  length  of  the  part  constructed  is 
1,068'  and  it  contains  2,430  sq.  yds. 

From  station  25+03  to  station  27+29 
and  from  station  42+50  to  station  44+61 
a  coarse  aggregate  of  crushed  limestone 
was  used.  From  station  27+29  to  sta- 
tion 33+60  the  aggregate  used  was  grav- 
el. The  character  of  the  materials  used 
and  the  method  of  construction  were 
the  same  as  described  under  experiment 
No.  3,  with  the  exception  that  a  light 
residual  petroleum,  having  the  charac- 
teristics represented  in  Table  13,  was 
mixed  with  the  concrete  to  the  amount 
of  5  pts.  per  bag  of  cement. 
Table  -iS— Analysis  of  fluid  residual  petroleum 
used  in  oil-cement  concrete  for  experi- 
ment No.  4 

Specific  gravity  25°/2o°  C 0.933 

Viscosity,  Engler,  50°  C,   100  c.  c.  spe- 
cific   : 27.S 

Per  cent  of  loss  at  163°  C.  (20  grams)  .      2.67 

Float  test  of  reiiidue.  32°  C.   (time) 1'35" 

Per  cent  of  total  bitumen   insoluble  in 

80°   B.  naphtha  2.31 

Per  cent  of  fixed  carbon 3.01 

Per  cent  soluble  in  CS,  (total  bitumen)  99.90 
Per  cent  of  organic  matter  insohible...  .08 
Percent  of  inorganic  matter  insoluble.  . .        .02 

Total    100.0" 

The  total  length  of  this  section  as 
planned  is  1,350'. 

Experiment  A'o.  5. — Cement  Concrete 
— This  section  lies  between  the  two  parts 
of  experiment  No.  4  and  extends  from 
station  33+60  to  station  42+50,  a  dis- 
tance of  890'.  It  comprises  2,011  .sq. 
yds.  The  materials  used  and  the  meth- 
od of  construction  were  the  same  as  de- 
scribed under  experiment  No.  3.  (The 
entire  section  as  completed  is  1.350' 
long.) 

Summary  of  1912  Experiments  at 
Chevy  Chase,  Md. — When  inspected  in 
March,  1913,  all  of  the  surfaces  were  in 
excellent  condition.  Transverse  con- 
traction cracks  had  developed  through- 
out the  length  of  the  gutter  and  at  vary- 
ing intervals  throughout  the  several  sec- 
tions of  concrete  pavement.  About  50% 
of  the  cracks  in  the  latter  had  formed 
at  the  same  point  as  cracks  which  had 
already  developed  in  the  gutter  before 
the  pavement  was  laid.   Pavement  cracks 


occurred  at  less  intervals  throughout  the 
plain  gravel  and  oil-cement-gravel  con- 
crete than  in  the  sections  where  lime- 
stone aggregate  was  used,  but  this  may 


possibly  be  due  to  the  fact  that  the  lat- 
ter sections  were  laid  in  colder  weather 
and  were  consequently  less  liable  to  con- 
l  Continued  on  next  page  1 


Road  Building  Kinks 

BEHIND  THE  MIXER 


:  County,  Michi»a 


'Was  not  completed   when   this   progress   re- 
port was  prepared 
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When  a  largr  li.ni;,  .1  Illinois  con- 
tractors came  recently  to  inspect  the 
Wayne  county  road  work,  some  of  them 
were  inclined  to  believe  that  the  gang 
behind  the  mixer  wheeling  gravel  and 
sand  was  bigger  than  necessary.  Fig. 
1  is  from  a  photograph  taken  on  the 
Warren  road  job,  July  3C,  the  day  the 
Illinois  contractors  visited  the  work. 
Fig.  2  was  made  on  the  Michigan  road, 
Aug.  15,  Fig.  3  at  Grosse  Pointe,  Aug. 
12,  and  Fig.  4  also  on  Michigan  road, 
Aug.  15.  The  fact  of  the  matter  is  that 
on  the  Warren  road,  where,  as  some  of 
the  contractors  said,  the  men  with  the 


wheel-barrows  were  stepping  on  each 
other's  toes,  an  extra  effort  was  being 
made  to  get  the  work  done  up  quickly 
and  the  men  in  charge  of  operations  were 
working  the  men  in  relays.  The  opera- 
tions were  being  pushed  very  rapidly  in 
shifts  of  12  hrs.  and  as  the  weather 
was  exceedingly  warm,  it  was  impossi- 
ble to  keep  one  gang  continuously  up  to 
the  higher  speed,  which  was  wanted, 
hence  more  men  were  kept  on  the  job 
than  were  ordinarily  needed.  This  is  the 
explanation  offered  for  that  situation  by 
one  of  the  county  road  commissioners. 
However,  the  other  three  pictures  seem 
to  show  similar  conditions.  They  can- 
not, however,  be  said  to  be  typical  pic- 
tures in  the  sense  that  they  show  exact- 
ly how  the  men  work.  It  must  be  said 
in  fairness  to  the  method  of  organiza- 
tion, that  when  a  man  appears  upon  the 
scene  armed  with  a  camera,  the  average 
laborer  makes  every  effort  to  get  in 
front  of  it.  For  instance,  the  fellow 
whose  wheel-barrow  is  shown  pointed 
straight  at  the  camera  at  the  left  in  Fig. 
3  went  out  of  his  way  a  half  a  dozen 
times  to  get  in  front  of  the  camera  when 
the  picture  was  being  taken.  So  th2 
pictures  really  show  more  bunching 
than  actually  exists. 

The  number  and  organization  of  the 
gang  behind  the  mixer  presents  a  serious 
problem  and  the  number  of  men  needed 
to  get  the  gravel,  cement  and  sand  into 
the  skip  of  the  mixer  on  schedule  time, 
varies  constantly  with  the  nearness  of 
the  supply  of  these  materials  to  the  mix- 
er. If,  in  dumping  sand  and  gravel 
along  the  roadway,  unusual  care  is  tak- 
en to  space  the  materials  as  they  will 
be  needed  and  to  keep  up  that  spacing 
continuously,  it  is  not  so  difficult  a  mat- 
ter to  get  the  organization  of  the  gang 
lichind  the  mixer  in  such  shape  as  to 
liave  no  stepping  on  toes,  but  when  there 
is  a  surplus  of  material  and  again  a 
little  further  on  a  scarcity  of  material, 
or  rather  when  it  is  necessary  to  wheel 
further  to  get  the  material,  the  situation 
is  constantly  changing  with  respect  to 
the  numlier  of  men  required.  In  each 
one  of  these  gangs,  there  were  about  30 
men  behind  the  mixer,  and  two-thirds 
of  that  number  probably  would  have 
been  enough  if  the  material  had  been 
properly  spaced  all  the  time,  but  in  or- 
der to  keep  the  mixer  goin.g  and  not 
hold  up  the  finishers,  it  is  necessary,  it 
seems,  to  have  a  larger  gang  on  hand 
than  is  needed  all  the  time.  There 
seems  to  be  this  suggestion,  that  it  might 
pay  to  have  a  hi.gh  priced  man  to  regu- 
late the  unloading  of  materials,  to  figure 
to  a  nicety  the  precise  amount  of  grav- 
el and  sand  which  should  be  dumped 
|icr  linear  foot  of  road. 
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traction  from  a  fall  in  temperature  dur- 
ing the  early  period  of  hardening. 

In  connection  with  this  experimental 
concrete  roadway,  an  interesting  set  of 
observations  is  being  taken  on  the 
change  in  length  of  the  concrete.  It  is 
hoped  that  by  accurately  measuring  the 
change  in  length  of  the  concrete  road- 
way, due  both  to  temperature  and  to 
moisture,  data  of  practical  value  will  be 
obtained  to  permit  more  efficient  spacing 
of  the  so-called  expansion  joints.* 

[The  following  notes,  made  after  the 
completion  of  all  the  work,  were  sup- 
plied by  James  T.  Voshell,  engineer  in 
charge.] 

The  work  was  done  precisely  as  di- 
rected in  the  specifications  except  that 
the  concrete  was  mixed  in  the  propor- 
tion of  1 :1^  :3  instead  of  in  the  pro- 
portion of  I'.iyi-.V/i  as  specified.  A 
trial  was  made  of  mixing  the  concrete 
in  the  latter  proportion,  but  it  was 
found  that  there  was  not  enough  mortar 
to  flush  to  the  top  and  completely  fill 
the  surface  voids,  and  the  proportion 
of  1:1^:3  was  found,  after  several 
trials,  to  be  the  most  satisfactory. 

These  final  proportions  were  such  that 
when  the  concrete  was  run  into  place  and 
puddled  by  shaking  it  with  a  rake  and 
later  tamping  or  jostling  it  with  the  strike 
.board  sufficient  mortar  was  brought  to 
the  top  to  fill  all  surface  voids.  The 
concrete  was  quite  wet — soft  enough 
that  if  one  stepped  on  it  after  it  was 
placed  he  would  sink  into  it  3  or  4  in 

During  the  process  of  striking  off 
and  floating  considerable  water  ran  ofi^ 
of  the  concrete  into  the  gutter  at  the 
side.  When  the  surface  was  completed 
it  had  just  the  appearance  that  a  con- 
crete sidewalk  has  after  it  is  floated  off 
preparatory  to  final  troweling.  Now 
the  thin  mortar  top  has  worn  off  and 
the  pavement  has  a  mosaic  appearance. 

Analyses  of  Materials 

Following  are  granulomctric  analy- 
ses of  samples  of  sand,  gravel  and  stone 
used  in  the  pavement : 

Gravel     Stone 

Retained  on  2"  sieve 0.0%       0.0% 

Retained   on   1J4"   sieve 2.3%       0.0% 

Retained  on  15^"  sieve 13.1%       0.0% 

Retained  on   1"  sieve 37.1%       6.6% 

Retained  on  H"  sieve 62.9%     26.1% 

Retained  on   'A"  sieve 89.3%     66.7% 

Retained  on   Ji"  sieve 99.1%     91.6% 

Retained  on  %"  sieve 0.9%     85.0% 

Passing    14"    sieve 0.0%       5.0% 

Sand 

Retained  on   Ji"  sieve 0.0% 

Retained  on    %"  sieve 7.1'* 

Retained  on  No.     10  mesh 13.9% 

Retained  on  No.     20  mesh 27.6% 

Retained  on  No.     30  mesh 46.5% 

Retained  on  No.     40  mesh 67.0% 

Retained  on   No.     SO  mesh 83.8% 

Retained   on   No.     80  mesh 97.5% 

Retained  on   No.  100  mesh 98.7% 

Retained  on  No.  200  mesh 99.7% 

Passing   No.   200   mesh 0.3% 

The  concrete  was  protected  from  dry- 
ing out  as  directed  in  the  specifications. 
When  sprinkling  was  stopped  and  the 
concrete  began  to  dry  out  transverse 
cracks  appeared  and  practically  all  of 
the  cracks  that  now  exist  in  the  pave- 
ment formed  during  drying  out  of  the 
concrete.  During  the  fall  of  1912,  3,312 
lin.  ft.  of  the  concrete  pavement  were 
laid  and  in  March,  1913,  the  average 
length   of   the   monolithic   sections   was 

^his  was  described  and  illustrated  in  the 
Jan.,  1912,  issue,  p.  31 
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-Details  of  Concrete  P.* 


43'  where  the  coarse  aggregate  was 
gravel  and  121'  where  it  was  broken 
limestone.  There  is  no  noticeable  dif- 
ference as  to  the  frequency  of  cracks 
between  the  plain  concrete  and  the  oil- 
cement  concrete  sections. 
Bevelopment   of   Cracks 

.\   concrete   gutter   without  expansion 
joints  was  laid,  as  shown   on  the  plans. 


at  least  30  days  before  the  concrete 
pavement  was  laid.  The  gutter  cracked, 
upon  drying  out,  into  sections  about  15 
ft.  in  length.  When  the  concrete  pave- 
ment was  laid  the  concrete  was  placed 
directly  against  the  concrete  gutter  and 
later  it  was  found  that  more  than  half 

(Continued  on  page  /jp) 
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THE  MIXER 


\\  hrn  a  li'.-t'l.  r.  lad  is  l)eing  i)Ul  in 
with  a  big  gang  of  men  the  mixer  keeps 
rolling  back  pretty  often.  The  mixer 
shown'  is  auto-traction  being  driven  by 
the  big  wheel  shown  at  the  right  of  the 
lower   picture.     It  rolls  on  heavy  3-in. 


^Municipal    Kngit 
Chicago 


'ing    &    Contracting    Co., 


planks  in  short  lengths  which  arc  re- 
moved from  in  front  of  the  mi.\cr  and 
placed  around  next  to  the  back  wheels 
as  the  equipment  is  rolled  backward. 
The  views  show  in  detail  the  loading 
hopper,  the  cement  and  gravel  being  put 
in,  and  the  way  the  hopper  comes  up  the 
incline  track, 
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Concrete  Road  in  Maryland 


BY    H.    G.    SHIBLET* 


The  first  concrete  road  built  in  Mary- 
land was  laid  in  April,  1911.  at  White- 
hall. Baltimore  county,  under  the  su- 
pervision of  the  writer. 

The  concrete  was  laid  in  two  courses 
— a  base  5"  thick,  composed  of  a 
concrete  mixed  1 :3  :5,  and  a  top  course 
2"  thick,  composed  of  a  1 :2  :4  concrete. 
The  sub-base  had  a  cross  slope  of 
94"  to  the  foot,  and  was  thoroughly 
rolled  with  a  10-ton  roller  until  firm 
and  hard,  great  care  being  taken  that 
no  soft  spots  existed,  and  that  it  wa« 
brought  to  the  proper  grade.  Woodir. 
forms,  7"  deep  and  3"  thick,  were  st- 
curely  set  along  each  side  of  the  roa'l, 
and  brought  to  a  true  grade.  The  snl - 
base  was  then  thoroughly  sprinkled. 
and  the  concrete  laid  and  tamped  to 
a  uniform  thickness  of  5".  Upon  this 
course  was  spread  the  top  course,  im- 
mediately following  the  placing  of  the 
first  course,  and  in  no  instance  more 
than  20  min.  elapsed  before  the  placing 
of  the  second  course.  The  template 
was  then  passed  over  the  top  course. 
bringing  it  to  the  proper  cross-section. 

No  floating  was  done,  but  the  surface 
was  left  in  a  fairly  smooth  condition, 
as  the  sliding  movement  of  the  tem- 
plate, both  in  a  longitudinal  and  trans- 
verse direction,  brought  the  mortar  to 
the  surface,  filling  all  the  voids.  The 
surface  was  then  covered  with  tar 
paper,  and  kept  moist  for  4  dys. 

The  size  of  the  stone  used  in  the 
first  course  ran  from  ^"  to  2",  and 
was  a  hard  serpentine.  The  size  of 
stone  used  in  the  second  course  ran 
from  y^"  to  :ji",  and  was  trap  rock. 
The  sand  was  clean,  coarse  and  sharp. 
The  ingredients  contained  in  the  con- 
crete were  all  of  the  best  quality,  and 
gave  a  good,  dense  mixture. 

Expansion  or  Contraction  Joints 

Expansion  joints  M"  wide  were  made 
at  intervals  in  some  cases  of  30'  and 
some  60',  having  an  angle  of  60°  witli 
the  center  line  of  the  road.  About  three- 
quarters  of  the  Whitehall  job  was  with 
30-ft.  joint  spacing  and  the  remainder 
with  joints  fiO'  apart.  The  %-in.  joints 
were  filled  with  several  plies  of  tar  p.i 
per. 

Up  to  the  date  of  this  writing,  no 
repairs  of  any  kind  have  been  made 
on  this  road,  and  from  a  recent  in- 
spection, no  repairs  are  necessary,  as 
very  little  wear  has  taken  place.  The 
only  apparent  wear  is  along  the  ex- 
pansion joints,  and  this  is  so  slight  it 
is   scarcely   noticeable. 

This  road  leads  to  an  important  rail- 
road station,  from  which  a  grcad  deal 
of  milk,  wheat,  and  other  farm  prod- 
ucts are  shipped,  and  also  carries  the 
general  traffic  leading  to  a  small  thriv- 
ine  country  town,  having  a  large  flour 
mill. 
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State  Boad 

When  the  writer  became  chief  en- 
gineer of  the  State  Roads  Commission 
in    June,    1912,    no    concrete    roads   had 
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The  Mixer  Bucket 


The  design  of  the  bucket  used  on  the 
mixer  is  particularly  adaptable  for  this 
work.  It  seems  to  work  easily  and  effi- 
ciently. A  careful  examination  of  the 
illustrations,  (Warren  road,  July  26, 
1913),  will  show  that  the  two  leaves  of 
the  bucket  are  so  hung  that  when  open 
the  bottom  blades  are  nearly  in  a  verti- 
cal position.  The  toggle  joint  levers 
used  to  close  up  the  bucket  do  not  work 
very  hard  considering  the  weight  of  con- 
crete carried  in  the  bucket.  At  the  top 
is  shown  the  bucket  closed ;  in  the  center 
is  the   bucket   dumping . 


been  constructed,  and  he  immediately 
recommended  to  the  Commission  that  a 
few  miles  be  built  on  the  heaviest 
traveled  roads,  as  an  object  lesson. 
Three  sections  were  laid  on  the  Balti- 
more and  W'ashington  boulevard,  and 
several  sections  at  other  points  in  the 
state.  The  apparent  stability  and  wear- 
ing qualities  of  this  work  convinced  the 
Commission  that  it  was  superior  to 
water  bound  or  bituminous  macadam 
for  the  heavily  traveled  roads,  and 
main  arteries  of  the  state. 

Since  April,  1913,  there  has  been  con- 
structed, or  is  now  under  construction 
45  mi.  of  concrete  roadway,  in  13  of 
the  23  counties  of  the  state.  The  price 
per  sq.  yd.  varies  from  $1.07  to  $1.47, 
and  depends  upon  the  availability  of 
materials.  The  average  cost  is  about 
$1.24  per  sq.  yd. 

All  work  completed  or  under  con- 
struction has  been  contracted  for  under 
the  following  specifications,  the  pitch 
surfacing  being  omitted  in  these  con- 
tracts. 

Concrete   Boadway 

1.  Concrete  surfacing  shall  be  used 
wlierever  shown  on  the  plans  or  where 
directed  by  the  Engineer.  The  surfac- 
ing shall  be   feet  wide  and 

inches  thick  at  center  and 

inches  thick  at  sides. 

2.  The  road-bed  for  the  concrete 
surfacing  shall  consist  of  the  natural 
earth  road-bed  prepared  and  rolled  with 
a  ten-ton  roller  until  firm,  hard  and 
even.  If  sandy  or  other  soil  is  en- 
countered which  will  not  compact 
readily  under  the  roller,  a  small  amount 
of  clay  or  other  material,  satisfactory 
to  the  Engineer,  shall  be  used  until  a 
tirm,  hard  surface  is  obtained  after  roll- 
ing. 

3.  In  cuts  and  fills,  unless  otherwise 
specially  directed,  the  road-bed  shall  be 
graded  to  the  width  of  24'  and  shall  be 
free  from  all  spongy  and  vegetable 
matter. 

4.  The  portion  of  the  road-bed  pre- 
pared   for   the   concrete   surfacing   shall 

be feet  wide  and  conform 

to  the  grades  and  cross-sections  as 
shown  on  the  plans,  and  rolled  with  a 
steam  roller  until  firm  and  hard.  All 
depressions  which  may  appear  during 
tlie  rolling  are  to  be  filled  with  earth 
and  re-rolled  until  an  even  surface,  with 
a  proper  grade  and  cross-section,  is 
obtained. 

5.  Where  no  changes  are  made  from 
the  present  grade  of  those  portions  of 
the  road  not  already  surfaced  with 
stone  or  gravel,  as  sliown  on  the  profile, 
the  road-bed  shall  be  shaped  to  the 
proper  cross-section.  Slight  elevations 
with  contiguous  depressions  removed  so 
as  to  form  an  even,  smooth  surface. 
The  road-bed  is  to  be  rolled  with  a 
steam  roller  to  a  firm,  even  surface  be- 
fore the  application  of  the  concrete. 
The  portion  of  the  road-bed  prepared 
for  the  concrete  shall  be  below  the 
sides  by  the  amount  equal  to  the  thick- 
ness of  the  concrete. 

6.  The  shape  of  the  road-bed  after 
rolling  shall  be  as  shown  on  the  ac- 
companying plan  and  shall  have  a  cross- 
slope  of  %"  to  a  foot.  Before  any 
concrete  is  placed  on  the  sub-base,  it 
shall  be  thoroughly  sprinkled  until  it  is 
in  a  moist  condition. 

7.  The  concrete  for  the  roadway 
shall  be  mixed  as  hereinbefore  described 
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under  the  liead  of  "Portland  Cement 
Concrete  Masonry."  It  shall  be  propor- 
tioned 1  part  cement,  2  parts  sand,  and 
4  parts  broken  stone  or  gravel.  The 
concrete  shall  be  placed  on  the  sub- 
grade  to  the  required  thickness  after 
being  thoroughly  tamped. 

8.  The  concrete  shall,  immediately 
after  being  placed,  be  tamped  until  the 
mortar  flushes  to  the  surface  and  no 
voids  whatever  exist  in  the  entire  thick- 
ness of  the  concrete.  Retamping,  after 
the  concrete  has  its  initial  set,  will  not 
be  permitted.  Contraction  joints  will  be 
provided  to  extend  the  entire  distance 
across  the  road  at  intervals  of  60'.  The 
concrete  shall  be  placed  in  these  60-foot 
sections  continuously.  In  no  case  shall 
a  greater  time  than  20  min.  elapse  be- 
tween the  depositing  of  two  successive 
batches.  Immediately  after  the  concrete 
has  been  struck  with  the  template,  it 
shall  be  finished  with  a  wooden  float, 
and  before  it  has  completely  hardened, 
it  shall  be  roughened  with  a  stiff  broom 
or  brush.  The  broom  or  brush  shall  be 
placed  lightly  on  the  concrete  at  the 
beginnins;  of  each  stroke.  The  broom- 
ing shall  take  place  at  right  angles  to 
the  center  line  of  the  road.  The  con- 
crete surface  shall  be  covered  with  tar 
paper  or  canvas  to  protect  it  from  the 
sun  for  a  period  of  twelve  hours  and 
the  concrete  shall  be  sprinkled  with 
water  so  as  to  keep  the  surface  moist 
for  a  period  of  3  days  after  it  has  been 
deposited. 


9.  Care  must  be  exercised  to  bring 
the  surface  to  a  uniform  cross-section, 
as  shown  on  the  plans,  and  no  depres- 
sions whatever  will  be  permitted.  To 
this  end,  a  board  2"  x  5"  shall  be  placed 
along  the  sides  of  the  concrete.  The 
board  shall  have  an  angle  on  the  top, 
and  the  top  of  the  concrete  should  be 
struck  with  a  template.  The  template 
should  be  of  the  cross-section  of  the 
finished  road,  and  the  bottom  should 
be  protected  with  an  angle  iron.  Any 
depressions  which  exist  after  striking 
with  the  template  may  be  tilled  with 
mortar  floated  into  place.  The  concrete 
shall  not  be  disturbed  in  any  way  after 
it  has  been  struck  with  the  template.  In 
floating  the  surface,  the  men  shall  work 
from  a  temporary  bridge  which  shall 
rest  entirely  on  the  shoulders  and  shall 
not  touch  the  concrete  at  any  point. 
After  the  concrete  has  obtained  its 
initial  set,  the  strips  shall  be  removed 
and  the  sharp  edge  pared  off. 

10.  If  depressions  occur  after  the 
concrete  has  obtained  its  initial  set,  the 
entire  thickness  of  the  concrete  shall  be 
replaced  with  new  concrete  by  the  con- 
tractor, at  his  own  expense. 

11.  Contraction  joints  shall  be  pro- 
vided to  extend  the  entire  distance 
across  the  road  at  right  angles  to  the 
center  line,  at  intervals  of  60'.  Con- 
traction joints  shall  be  made  in  the  fol- 
lowing manner : 

A  steel  template  about  5/16"  in  thick- 
ness, and  having  a  cross-sectional  slope 
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This  view,  taken  on  the  Warren  road, 
July  26,  1913,  shows  the  way  side  rails 
or  forms  are  set  up.  The  rails  on  this 
job  are  2"  x  6"  with  an  angle  iron  guard 
l!4"xl}4".  A  cord  is  stretched  along 
the  grade  to  indicate  where  the  rail  is 
to  go  and  the  rail  is  held  by  iron  pins 
as  shown  by  the  illustration  instead  of 
stakes.  The  angle  iron  laps  over  the 
end  of  the  rail  so  as  to  protect  the  joints 
and  make  it  easy  in  setting  in  the  next 
rail  to  get  alignment.  The  dark  abject 
at  the  end  of  the  angle  is  a  lead  pencil 
put  there  to  show  relative  size. 

The  County  Road  Commission  has 
been  using  channel  iron  rails  on  some 
of  the  work  and  at  the  ends  these  have 


tongues  and  slots  by  which  alignment 
is  made  easy.  These  channel  irons  are 
6"  wide  and  instead  of  being  held  by 
an  ordinary  straight  pin  and  resting 
between  pins  on  grade,  a  pin  is  used 
which  has  a  shoulder.  When  the  cord 
is  stretched  to  grade,  these  pins  are 
driven  in  so  that  the  shoulder  comes 
to  grade  line.  The  rail  then  rests  on 
the  shoulder  and  is  held  by  the  part 
of  the  pin  which  projects  above  the 
shoulder  to  a  little  more  than  the  height 
of  the  rail.  These  channel  iron  rails 
have  been  very  satisfactory  except  that 
the  supply  used  so  far  was  made  up  of 
rather  light  weight  metal  and  they  have 
become  somewhat  battered  and  bent. 


of  the  finished  road,  shall  be  rigidly 
placed  across  the  road  at  right  angles 
to  the  center  line,  and  at  the  required 
grade.  Against  this  steel  template  shall 
be  placed  a  layer  of  tar  paper  having 
the  same  cross-section  and  depth  as  the 
road-bed.  This  tar  paper  shall  be  of  a 
quality  subject  to  the  approval  of  the 
Chief  Engineer.  After  the  concrete  has 
been  placed  in  the  first  section  up  to 
the  top  of  the  template,  a  similar  layer 
of  tar  paper  shall  be  placed  on  the 
opposite  side  of  the  template,  and  as 
the  concrete  is  filled  in,  the  steel  tem- 
plate shall  be  removed,  thus  allowing 
the  two  sections  of  tar  paper  to  close 
up  against  each  other.  The  joint  is 
then  to  be  floated  with  a  float,  and 
brought  to  the  accurate  grade  and  cross- 
section  of  the  road.  After  the  concrete 
lias  thoroughly  set  for  seven  days  and 
is  thoroughly  dry,  it  shall  be  spread 
with  y2  gal.  of  bituminous  material  to 
the  sq.  yd.  and  entirely  covered  with 
stone  chips  to  the  depth  of  34".  The 
stone  chips  for  this  surfacing  shall  be 
free  from  dust  and  shall  be  such  a.s 
will  pass  through  a  ,J^-in.  screen  and 
remain  on  a  %-m.  screen.' 

12.  No  traffic  of  any  description  will 
be  permitted  on  the  concrete  for  a 
period  of  seven  days  after  it  has  been 
laid.  The  contractor  will  erect  suitable 
barriers  to  prevent  trafiSc  from  going 
over  the  concrete,  and  any  section 
which  is  damaged  by  traffic  going  over 
It  before  the  specified  time  shall  be 
removed  and  replaced  by  the  contractor 
at  his  own  expense. 

The  reason  for  abandoning  the  idea 
of  joints  at  a  60°  angle  with  the  center 
line  was  that  a  joint  at  this  angle  left 
at  the  edge  of  the  pavement  a  triangular 
point— an  acute  angle— which  was  fre- 
quently broken  ofT  by  a  12-ton  roller, 
where  the  shoulders  were  constructed. 

Great  care  should  be  exercised  to  see 
that  proper  drainage  is  secured,  and 
where  a  flat  sub-base  is  used,  stone 
weepers  should  be  placed  at  intervals 
of  from  50'  to  100'  to  carry  the  water 
from  the  sub-base  to  the  gutters. 

The  concrete  should  be  thoroughly 
mixed  and  the  aggregate  so  propor- 
tioned, as  to  give  a  rich  and  dense  mix- 
ture. The  curing  of  the  concrete,  after 
it  has  been  laid,  is  of  initial  importance, 
and  the  period  of  keeping  it  thoroughly 
moist  .should  be  extended  to  at  least 
10  days  in  hot,  dry  weather.  The  cross 
Section  used  on  ail  work  in  191.'!  has  a 
flat  base,  and  is  thicker  in  the  middle 
than  on  the  sides,  giving  .the  proper 
cross  slope  and  the  greater  volume  of 
cnncrctc.  where  there  is  the  greatest 
strain.  This  also  does  away  with  the 
strain  in  the  concrete  of  pulling  its  own 
weight  up  over  the  curved  section  of 
the  sub-base. 

In  conclusion,  the  writer,  from  his 
experience  and  close  study  of  concrete 
road  construction,  is  of  the  opinion  that 
a  concrete  road,  properly  constructed 
under  expert  and  intelligent  supervision, 
is  superior  to  a  macadam  road,  and 
when  covered  with  a  pitch  coating,  is 
superior  to  a  bituminous  macadam 
road.  However,  if  it  is  not  laid  with 
the  greatest  care  in  all  important  de- 
tails, it  will  prove  a  costly  experiment, 
as  well  as  a  failure. 


not     fTpccificd    on 
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Road  Building  Kinks 

EXPANSION  JOINTS 


Wayne  CnLml>.    M.chiga 


^^^f.S 


The  operations  of  preparing  and  plac- 
ing the  materials  which  arc  to  fill  the  ex- 
pansion joints  are  shown  in  these  pic- 
tures, Figgs.  1-6.  The  first  step  in  the 
now  approved  method  of  putting  in  the 
steel  plates  and  asphalt  felt  is  shown  in 
Fig.  1.    The  manufacturers  of  the  Bak- 
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er'  plates  provide  a  T-iron  shown  at  .r 
in  Fig.  1.  This  T-iron  has  two  rows 
of  countersunk  finger  bolts.  The  bolt  b 
and  those  in  the  same  row,  are  immov- 
able, and  that  at  a  and  those  in  the  same 
row,  turn  eccentrically.  This  T-iron  is 
turned    upside    down    in    slots    in    two 


wooden  horses  as  shown  at  x.  The  steel 
plates  with  the  two  thicknesses  of  as- 
phalt felt  which  have  previously  been 
cut  to  proper  widths  from  regulation 
rolls,  are  placed  between  the  finger  bolts. 
A  tool  is  then  inserted  in  holes  in  the 
projecting  portion  of  the  finger  bolts  at 
ii  and  these  are  turned  so  that  they 
tighten  on  the  steel  plates.  There  has 
til  be  a  T-iron  for  each  width  and  crown 
of  road,  and  the  irons  are  made  4"  or 
3"  longer  than  is  required  by  the  width 
of  the  road  so  that  when  the  steel  plates 
and  the  felt  have  been  attached  as 
shown  at  _v,  the  entire  member  is  then 
turned  over  and  set  in  position  with  the 
projecting  ends  of  the  T-irons  resting 
on  the  side  forms  as  is  seen  in  Figs.  3 
and  4.  With  such  an  arrangement,  the 
steel  plates  and  the  felt  are  pretty  sure 
to  be  in  exactly  the  proper  position,  in 
relation  to  the  surface  of  the  concrete 
roadway. 

\\'lien  the  concrete  has  been  deposited 
about  a  25-ft.  section  beyond  a  joint 
so  there  is  little  likelihood  of  the  plates 
being  disturbed,  the  revolvving  finger- 
l)olts  are  turned,  the  T-irons  released 
and  lifted  oflf.  This  leaves  holes  in  the 
concrete  next  to  the  joints  where  the 
hngerbolts  have  been.  These  are 
promptly  filled  up  by  the  finishers.  In 
drawing  the  template  over  the  pavement, 
tlie  surplus  concrete  which  accumulates 
has  to  be  taken  out  with  a  shovel  as 
soon  as  the  template  gets  within  a  foot 
or  so  of  the  T-iron.  This  is  shown  in 
Fig.  (>.  This  T-iron  is  shown  at  .i'  in  the 
figure,  between  the  shovel  and  the  man's 
boots. 

In  Fig.  2  is  an  entirely  diflferent  con- 
struction. Practically  all  of  the  work 
used  to  be  done  in  just  this  way,  but 
it  isn't  done  this  way  any  more  because 
the  use  of  the  T-iron  has  been  found  to 
be  such  an  advantage.  For  the  con- 
struction shown  in  Fig.  2  the  steel  plates 
with  the  asphalt  felt  between  are  held 
by  little  clips  and  the  stiffness  of  the 
felt  is  largely  depended  upon  in  placing 
the  joint  in  the  road  to  hold  it  tempor- 
arily in  an  upright  position.  Wliile  this 
is  held  by  one  man,  another  man  drives 
in  the  pins  tight  enough  and  close 
enough  to  the  joint  material  so  that  it 
is  held  upright  with  a  fair  amount  of 
security.  However,  it  is  seldom  abso- 
lutely straight  and  it  will  readily  be 
seen  that  it  isn't  straight  in  Fig.  2,  and 
sometimes  it  sinks  between  the  pins  and 
has  to  be  lifted  up  just  a  little  when 
the  finishers  get  to  it. 


Among  the  interesting  things  shown 
at  the  Annual  Exhibition  at  Leipsig  are 
plans  of  a  gigantic  tower  which  it  is 
proposed  to  construct  on  the  Rhine,  and 
which  is  to  have  a  height  of  nearly 
2.000  ft.,  or  practically  double  that  of 
the  Eiffel  Tower.  It  is  to  be  in  the 
middle  of  a  special  bridge  across  the 
Rhine  on  two  arches,  and  the  tower, 
which  is  to  be  built  of  steel,  is  to  rise 
to  this  great  height,  forming  a  monu- 
ment for  the  sight  of  Rhine  travelers. 

'R.  D.  Baker  Co.,  Detroit,  Mich. 
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Some  New  York  State  Concrete  Roads 

Notes    on    Completed     and     Incompleted 
Work;   Quotations  from  the  Specifications 

STAFF  ARTICIiE 


EDITORIAL  FOREWORD 

To  avoid  any  possible  misunderstanding  of  the  comments  made  in  the  fol- 
lowing article  on  concrete  highway  work  in  progress  on  one  particular  road 
and  the  comments  on  the  specifications  in  force,  the  author  desires  to  make  it 
perfectly  plain  that  the  examination  of  the  work  in  progress  and  the  examin- 
ation of  the  road  built  last  year,  both  were  made  on  the  afternoon  of  July  23 
and  were  casual  in  nature.  The  conditions  noted  are  those  which  would  be 
apparent  to  almost  any  interested  person.  The  comments  are  not  on  concrete 
highway  work  in  general  in  New  York  State.  On  the  afternoon  of  July  32 
the  author  made  inquiry  of  Mr.  Strong,  division  engineer  at  Syracuse,  as  to 
any  jobs  under  construction  which  were  not  too  difficult  of  access  from  Syra- 
cuse. He  was  referred  to  the  Cicero-Baldwinsville  work.  At  that  time  Mr. 
Strong  gave  the  impression  that  the  concrete  roads  thus  far  built  were  giving 
a  fair  degree  of  satisfaction ;  he  mentioned  that  cleaner  material  probably 
should  be  used  than  had  been  available  in  some  instances  and  he  particularly 
mentioned  the  difficulty  in  cleaning  concrete  surfaces  for  the  application  of 
bituminous  surface  materials  and  the  fact  that  it  had  been  hard  to  get  these 
materials  to  stick.  He  commented  upon  the  fact  that  the  public  demanded  rapid 
construction — wanted  roads,  more  roads,  and  quickly ;  that  contracts  had  been 
let  hurriedly  in  the  winter  months  and  that  next  year  screened  materials 
undoubtedly  w'ould  be  required. 

Coxcrete-Cement  Age  has  no  quarrel  with  anybody  or  anything  except 
methods  and  materials  which  do  not  seem  to  give  the  best  results  possible 
with  concrete.  The  comments  in  the  following  article  are  published  solely 
with  the  idea  that  if  New  York  State  specifications  are  found  to  be  somewhat 
loose,  or  that  the  work  is  being  rushed  in  some  cases  to  the  detriment  of  the 
public,  then  the  public  may  be  persuaded  that  it  should  defer  to  the  better 
judgment  of  the  engineers  in  charge  of  public  work,  that  if  necessary  the 
initial  investment  in  highways  shall  be  greater  so  that  subsequent  maintenance 
charges  may  be  less.  Contractors  should  not  be  blamed  for  not  doing  the  best  pos- 
sible work  if  the  best  possible  work  is  not  required  of  them.  An  honest  con- 
tractor, and  most  contractors  we  believe  are  honest,  will  much  prefer  an  iron 
bound  specification — a  specification  which  is  truly  specific,  a  specification  which 
is  followed  up  with  rigid  inspection,  so  that  in  bidding  he  may  figure  definitely 
on  the  best  work  and  not  have  to  take  into  consideration  the  possibility  that 
some  contractor  bidding  again.st  him  may  evade  and  get  away  with  it. 

The  comments  which  follow  are  not  intended  to  put  any  blame  on  con- 
tractors or  engineers.  They  are  intended  to  focus  attention  on  conditions  in 
certain  specific  cases  with  the  idea  that  these  conditions  may  lead  the  proper 
persons  to  inquire  if  all  is  being  done  which  should  be  done  to  give  New  York 
State  the  best  possible  highways  for  the  least  cost.  It  is  possible  that  the  work 
being  done  comes  up  to  every  requirement  of  the  New  York  State  Highway 
<Icpartment.  If  this  is  so,  then  it  is  our  belief  that  the  department  should 
require  more.  It  is  only  natural,  perhaps,  in  New  York  State,  where  the  main- 
tenance cost  of  roads  has  been  in  the  neighborhood  of  $1,000  per  mile  per  year, 
with  macadam  construction,  that  the  public  generally  should  regard  with  some 
complacence  the  more  recent  concrete  work,  which,  while  in  some  cases  is 
apparently  not  up  to  the  standard  being  attained  in  other  parts  of  the  country, 
is  nevertheless  offering  them  a  good  highway  the  year  around.  A  longitudinal 
crack  extending  almost  continuously  for  a  mile  and  numerous  pot  holes  where 
the  pcblile  aggregate  has  been  torn  loose  from  its  matrix  are  things  which 
may  not  immediately  concern  the  convenience  of  the  public.  In  view  of  the 
rather  low  cost  at  which  concrete  roads  have  been  built  in  New  York  State  it 
may  be  that  too  much  should  not  be  expected.  However,  when  we  know  that 
the  expenditure  of  perhaps  2.>%  more  in  initial  cost,  in  consequence  of  speci- 
fications and  close  inspection  requiring  a  better  mix,  clean  materials  and 
proper  curing,  would  give  a  concrete  with  far  more  than  2.1%  more  wearing 
value,  we  incline  to  the  belief  that  New  York  State  should  have  more  for  its 
money — not  more  roads — less,  perhaps — but  more  in  the  way  of  quality. 
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New  York  State  specifications  for  con- 
crete highways  probably  will  be  revised 
in  the  near  future.  Although  about  200 
miles  are  either  built  or  under  construc- 
tion, there  is  evidence,  even  so  soon  as  a 
year  after  the  completion  of  part  of  the 
work,  that  some  of  the  essentials  for 
satisfactory  concrete  pavement  could  not 
have  been  observed  in  all  cases. 

An  instance  of  disappointing  results 
is  the  road  from  Cicero  to  Brewerton, 
near  Syracuse.  This  was  built  in  1912 
using  gravel  concrete  5]//'  thick.  A 
mile  or  so  of  the  road  at  the  Cicero 
end  is  finished  off  with  a  carpet  surface 
of  asphalt,  cut  back  with  naptha,  and 
the  remainder  of  the  road  toward 
Brewerton,  was  given  a  Tarvia  coat  of 
about  Yz  gal.  to  the  sq.  yd.  and  the  usual 
treatment  of  screenings.  When  this 
road  was  seen  July  23,  the  photograph 
(taken  May  30,  1913)  which  is  repro- 
duced in  connection  with  this  article  was 
a  flattering  representation  of  it.  The 
view  shown.  Fig.  1,  is  of  the  roadway  in 
front  of  a  hotel  at  Cicero.  The  asphalt 
cover  had  adhered  rather  well  but  is 
off  in  places  and  the  concrete  has  worn 
down  badly  in  some  spots.  Since  warm 
weather  came  on,  the  asphalt  covering 
appears  to  be  creeping.  Farther  on  to- 
war  Brewerton,  the  Tarvia  coat  shows 
excessive  peeling.  At  that  time  probably 
not  more  than  ^  of  the  surface  was 
covered.  There  were  long  stretches  of 
longitudinal  cracks  usually  very  near  the 
center  of  the  roadway ;  but  entirely  aside 
from  the  additional  exposure  to  wear 
due  to  these  cracks,  the  pavement  ap- 
peared to  be  breaking  up  through  weak- 
ness in  the  concrete.  Pebbles  were  being 
thrown  out  of  their  mortar  matri.x  and 
scattered  about  the  road,  and  there  were 
numerous  large  holes  where  the  con- 
crete had  worn  down  3"  to  3"  in  less 
than  one  year  since  the  time  of  construc- 
tion. One  boulder  nearly  4"  in  diameter 
was  seen  thrown  out  of  the  road  leaving 
a  hole  in  the  concrete  fully  Yj  it  size. 
The  dislodgmcnt  of  so  large  a  piece  of 
stone  would  have  been  almost  impossible 
when  so  nearly  covered  as  was  this 
one  unless  either  the  stone  was  dirty  so 
that  the  cement  did  not  bind  it,  or  the 
mix  itself  unusually  poor. 

Sirty  Material 

The  examination  of  this  road,  how- 
ever, was  merely  superficial  and  only 
by  noting  the  conditions  of  construction 
on  a  nearby  concrete  road,  could  an  idea 
be  gathered  as  to  the  causes  of  the 
early    failure   of   the   Cicero-Brcwerton 
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work.  This  other  nearby  road  is  be- 
tween Cicero  and  Baldwinsville  and  ex- 
tends at  right  angles  to  the  Cicero- 
Brewerton  road.  This  work  was  started 
at  the  Baldwinsville  end  in  1912  but  was 
not  completed  last  fall.  Work  was  be- 
gun this  year  at  the  Cicero  end  and 
when  the  writer  went  over  the  newly 
built  part  July  23,  a  part  of  the  concrete 
only  two  weeks  behind  the  mixer  was 
giving  signs  of  what  may  be  e.xpected 
to  be  a  short  life. 

Fig.  2  is  a  view  of  this  Baldwinsville- 
Cicero  road  near  the  Baldwinsville 
(west  from  station  68+00)  end  and  was 
taken  May  21,  1913,  after  the  bituminous 
coat  had  been  put  on.  The  surface 
shown  in  the  photograph  appears  to  be 
a  good  one.  This  part  of  the  road  was 
not  visited. 

Fig.  3  shows  the  Baldwinsville-Cicer. 
road   only  a  short  distance  behind  tin 
construction  gang.    This  photograph  wa^ 
taken  May  21,  1913.  Figs.  4  and  5,  photo- 
graphs   made   the   same   day,   show   the 
road    west   and    east    respectively    from 
Station   357+50.     The   view   in   Fig.    .-, 
shows  the  wavy  and  rather  poor  surlacc 
of  the  concrete   before  the   application 
of  the  bituminous  coat.     In  the  central 
foreground  of  Fig.  5,  can  be  discerned 
what  looks  like  a  little  pool  occupyin.. 
about  1/6  of  the  width  of  the  roadwa\" 
This  is  characteristic  of  the  work  which 
the  writer  saw  put  in  on  tliis  road  July 
23.     The  gravel  was  being  taken  out  of 
a   bank   100  yds.   or   so   back   from   the 
road ;  hauled  in  wagons   directly  to  the 
highway;  shoveled  up  in   wheelbarrows 
and    into    the    mixer,    one    barrow    of 
cement    to    6    of    gravel,    the    mixture 
■Wing  out  the  other  end  of  the  mixer  in 
a  soupy  consistency.    The  material  beini' 
used   was  not  by  any  means   clean.     .\ 
man  on  the  work  who  said  he  was  th. 
mspcctor,  conceded  that  the  gravel  hail 
been  running  a  little  poor.'     The  mix- 
ture  was   going  on   to   the   roadway   so 
wet  that  it  must  have  been  difficult,  ii 
possible  at  all,  to  get  it  to  stand  up  to 
the  proposed  crown  of  H"  to  the  foot. 
Figs.  G  and  7  give  an  idea  of  the  con- 
sistency of  the  mix  and  proportioning 
and  grading  of  materials.     Coarser  ma- 
terial than  is  ordinarily  used   for  road 
work  was  employed  in  the  mix. 

Little  pools  of  water  and  cement  set- 
tled on  top  of  the  roadway  as  the  work 
progressed  and  were  not  always  smooth- 
ed up  or  removed,  leaving  just  such 
spots  as  mentioned  in  connection  with 
been  down  less  than  two  weeks,  showed 
many  small  irregular  cracks  and  craz- 
ings,  some  of  them  more  than  J^"  wide 
into  which  a  pen  knife  could  be  thrust 
an  inch  to  an  inch  and  a  half.  Two 
views  of  the  road  surface  and  these 
cracks  are  shown  in  Figs.  8  and  9. 
Concrete  Cracking' 

The  inspector  said  that  the  work  wa.s 
being  sprinkled  for  two  days  after  lay- 
ing.    However,  none  of  the  work  except 

'The  inspector  gave  the  information  that  in 
view  ot  the  .State  s  acceptance  of  the  erav.-l 
rom   the   bank   from    which    the   mateHaf  wa  ^ 

If,?"  'S*",.""'  '=««  .'»  demand  something 
better.  In  this  connection  attention  is  callc.l 
to  various  paragraphs  in  the  New  York  S  ate 
specifications  which  are  quoted   in    this  arVicIt^ 
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that  just  laid  was  moist  and  no  sprink- 
ling was  evident  at  the  time.  The 
work  was  not  being  covered  with  earth 
or  sand  or  canvas  and  was  being  dried 
out  very  rapidly  by  the  sun.  this  un- 
doubtedly causing  the  cracks  referred  to. 
The  surface  of  the  concrete  which  had 
been  down  about  a  week  had  very  much 
the  apnearanrc  of  yellow  r!av  which  lias 


been  drenched  by  rain  and  then  baked 
out  and  cracked  in  the  hot  sun.  An 
unfortunate  accident  is  shown  in  Fig. 
10.  The  wheel  and  hoof  depressions 
were  filled  with  mortar. 


Work  is  Bnshed 

Frederick  S.  Strong,  division  engineer 
of  tlie   Xew   ^'nrk   State   Highwav  De- 


l^irr;^n5ti;^^^trSi^"'-"  -- -^  ---  "-t  coat;  photo  made  Ma 

View  west  from  S.J^^^^^^^'^^il^'^^^.^^:^,^,  „,.  _  ^„,  „„ 
MO.  ^-C'"-"*---;- J'o^J;-  W.s.^F^„^S..^.5t^  App.,c„.o.   o. 
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partment,  at  Syracuse,  said  that  the 
great  difficuhy  with  the  work  which 
has  been  done  so  far  in  concrete  highway 
construction,  has  been  in  the  fact  that 
the  highways  have  been  demanded  by 
the  pubhc  in  a  hurry.  Of  the  200  miles 
of  highway  contracted  for  in  New  York 
State,  90  miles  were  under  contract  in 
the  Syracuse  division  in  1912,  and  of 
this  30  miles  were  finished  last  year 
Mr.  Strong  conceded  freely  that  on 
some  of  the  jobs  it  had  seemed  im- 
practicable to  get  as  clean  material  as 
should  be  used. 

Mr.  Strong  said  that  in  putting  on  the 
bituminous  surface  there  had  been  a 
great  deal  of  difficulty  in  getting  it  to 
stick.  In  some  of  the  roads  it  had  worn 
off  rapidly  and  he  was  not  sure  whether 


The  concrete  is  patted  with  a  shovel 

to  attribute  this  to  the  laitance  on  the 
surface  of  the  concrete,  due  to  an  ex- 
cessively wet  mix,  or  to  the  dirty  .sur- 
face of  the  road  when  the  bitumen  was 
put  on.  The  work  of  putting  on  the 
bitumen  has  followed  in  some  cases 
quite  a  while  after  the  concrete  con- 
struction. Mr.  Strong  said  that  the 
cost  of  cleaning  the  concrete  surface  to 
receive  the  bitumen  in  one  case  was  as 
high  as  17c  per  sq.  yd.. 

On  state  trunk  roads  concrete  is  beim 
put  on  0"  thick,   on  state-county  road 
the   thickness    is   usually   5",   and    soni 
Hassam   concrete   is  being  put  in   5K 
thick.      Most   of    the    concrete   on    thi 
work  under  state  supervision  has  bet' 
at  a  contract  price   of  about  $3.00  pi 
cu.  yd.  of  concrete.     All  contracts  ai 
let   on   this   basis   of   cubic  yardage   i  : 
material.     Prices  have  ranged,  however, 
as  low  as  $4.25  per  cu.  yd.  and  as  high 
as  $5.50  per  cu.  yd. 
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Fig.   4 — ^Cicexo-B.^ldwi 

Fig.  5 — Cicero-Baldwinsville  Road,  Vie 


East  From  Sta.  357-h50;  Photo  Made  May  21,  1913 


Mr.  Strong  said  that  numerous  con- 
tracts for  concrete  roads  were  let  in 
the  winter  when  it  was  impossible,  in 
the  short  time  available,  to  make  proper 
examination  of  the  deposits  of  gravel 
which  it  was  proposed  to  use,  but  he  .said 
that  under  the  specifications  the  fact 
that  a  deposit  had  been  accepted  as 
suitable  for  the  work,  did  not  mean 
that  the  job  had  to  go  through  on  that 
basis. 

He  was  of  the  opinion  that  next  year's 


contracts  would  require  screened  gravel 
and  a  cleaner  material,  but  he  attributed 
most  of  the  unsatisfactory  work  to  the 
fact  that  the  entire  highway  work  has 
been  rushed.  Last  year  there  were  1,700 
miles  of  highway  of  various  kinds  under 
contract  in  New  York  State ;  330  miles 
were  in  the  Syracuse  division,  of  which 
only  130  miles  were  completed  last  year. 
Attention  was  called  in  Concrete- 
Ckment  Age,  in  the  September,  1912, 
(Continued   on   pufic    l.fi  ) 


FlC.   0 IJRACGING  THE  TEMPLATE  OvEK  THE  CONCRETE  ON  CiCERO-BaLDWINSVILLE  RoaD  JuLY  23,  1918 


The  template  is  a  heavy  plank  i 
lide  forins.     The  device  is  dragRcd 


iiiltcd  on  short    pieces  of  2-in.  plank  which  slide  along  the 
:her  clumsily  an<l  not  too  effectively. 
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Wayne  County  Concrete  Roads 


A  summary  of  concrete  road  building 
in  Wayne  county,  Michigan,  is  present- 
ed on  this  page  and  a  map  of  Wayne 
county  with  concrete  roads  shown  in 
red  is  shown  opposite.  In  the  brief  de- 
scriptive outhne  of  the  diflferent  roads 
all  work  was  done  by  the  Board  of 
County  Road  Commissioners  unless 
stated  as  having  been  done  on  contract. 
In  these  descriptions,  details  of  the  1911, 
1912  and  1913  work  are  not  described 
specifically,  when  they  have  been  cov- 
ered in  general  statements  as  to  speci- 
fications and  practice  in  the  General 
Summary  which  precedes  the  Detailed 
Summary. 


General  Snmmary 

Subgradf — On  all  concrete  roads  con- 
structed before  1912,  the  subgrade  was 
crowned  %"  to  1'.  All  work  in  1912 
and  since  has  been  on  a  flat  subgrade. 
Beginning  with  the  1912  work  much 
more  attention  was  paid  to  a  thorough 
compacting  of  the  subgrade. 

Concrete—Some  of  the  work  done  in 
1909  and  1910  was  put  down  in  2  cours- 
es. All  that  in  1911  and  all  since  has 
been  of  1-course  concrete. 

Some  of  the  early  work  was  with 
limestone  for  an  aggregate  and  some 
with  unwashed  gravel  using  unwashed 
sand.  Beginning  with  some  of  the  work 
in  1910  and  in  all  work  of  1911  and 
since,  washed  sand  and  pebbles  have 
been  used. 

Early  wrok  was  with  1 :2 :4  mix  for 
one-course  work,  and  in  two-course  pav- 
ing, a  1 :2^  :5  for  base  and  1 :2 :3  or 
1  :3  for  top.  Beginning  with  some  w-ork 
in  1910  and  in  all  work  of  1911  and  sinct- 
the  mix  has  been  1 :1J/^  :3 — cement, 
washed  sand  and  washed  pebbles,  tht 
latter  retained  on  a  ;<)-'"•  screen  and 
passing  a  V/z-in.  screen. 

Thickness — Early  2-course  work  wax 
6"  and  6^"  thick,  the  bottom  course  4 
and  the  top  course  2"  or  2J4".  Earl.\ 
1-course  work  was  in  some  cases  6" 
thick,  in  others  7"  and  in  some  TJ^". 
All  work  done  in  1912  and  since,  being 
put  on  a  flat  subgrade,  was  6"  thick  at 
the  edges  and  was  crowned  with  ^"  to 
1'  so  that  the  center  thickness  was  from 
I'A"  to  8J4"  in  various  widths  of  road- 
way from  12'  to  18'.  The  average  thick- 
ness of  the  concrete  is  about  7"'. 

/oiH/j— When  the  first  half  mile  of 
road  was  built  on  contract  in  1909  vari- 
out  joint  fillers  were  used  experiment- 
ally— Georgia  pine  boards,  a  mixture  of 
asphalt,  pitch  and  stillwax,  tar  paper, 
asphalt  felt  and  some  joints  were  pro- 
tected at  the  edges  with  angle  irons 
with  asphalt  felt  between.  Subsequent- 
ly practically  all  joints  were  without 
metal  protecting  plates  and  were  filled 
with  2  thicknesses  of  tar  paper  or  with 

'.Micntion  is  callcii  here  to  an  error  p.  87 
in  the  Sept.,  1912,  issue.  Concrete  has  not 
been  put  in  7"  thick  at  the  edge  except  in 
early  work  on   a  crowned    subgrade 
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3-ply  asphalt  felt.  In  1911  the  Baker' 
plate  was  adopted,  using  asphalt  felt 
between  the  plates.  Joints  all  placed  at 
intervals  of  25',  transversely  of  the  road, 
at  right  angles  to  the  center  line. 

Surface — Practically  all  of  the  work 
has  been  given  a  float  finish.  The  con- 
crete is  struck  oflf  using  a  template,  con- 
forming to  the  crown  of  the  road,  rest- 
ing at  the  ends  on  the  sideforms  and 
manipulated  with  a  sawing  motion.  The 
finishers  work  on  a  bridge  using  wood- 
en floats,  taking  out  all  unevenness  be- 
hind the  template. 

The  mix  is  wet  so  that  workmen, 
shoveling  behind  the,  mixer  sink  above 
the  ankles  yet  not  so  wet  as  to  make  it 
difiicult  to  keep  the  concrete  up  to  the 
crown  of  %"  to  1'. 

Contract  Work — Some  of  the  work  in 
1909  and  some  in  1910  was  under  con- 
tract. Since  then  the  Board  of  County 
Commissioners  has  equipped  itself  with 
necessary  machinery^  and  has   done  its 


Road  Building  Kinks 

Wayne   Countv,    Michigan 

Consistency 


This  view  (Warren  road,  July  2G, 
1913)  is  taken  to  show  the  consistency 
of  the  concrete.  It  is  not  run  too  wet, 
yet  so  soft  that  men  standing  in  it  sink 
above  their  ankles.  It  is  worked  over 
to  the  side-board  with  a  spade  as  shown 
and  constantly  patted  to  produce  a  dense 
concrete.  Then  the  template  comes 
along,  manipulated  so  that  besides  its 
movement  in  the  line  of  the  work  there 
is  a  sawing  motion.  This  is  shown  in 
other  views,  however. 

»R.  n.   Baker  Co..  Detroit 


own  road  building,  at  times  employing 
as  many  as  1,000  men. 

Detailed  Summary 

Wooduvrd  Road:  1909 — Wayne  coun- 
ty's first  concrete  road  was  built  on  con- 
tract as  an  extension  of  Woodward 
avenue,  from  the  limits  of  Highland 
Park  village  northward  about  1  mile. 
Width,*  18' ;  gravel  shoulders  3'  6"  ;  con- 
crete in  2  courses— 4",  1  -.Z'/z  .5,  2",  V/z : 
2;4:3;  transverse  expansion  joints  25' 
apart  with  various  fillers,  among  them 
Georgia  pine  boards,  a  mixture  of  as- 
phalt, pitch  and  stillwax,  tar  paper,  as- 
phalt felt  and  angle  irons  with  asphalt 
felt  between  them ;  cost  $1.28  per  sq. 
yd. 

1910 — Length,  extended  to  a  total  of 
2.213  mi.  (to  the  county  line)  ;  width 
IS' ;  shoulders  5' ;  2  courses — 1",  1  ce- 
ment, 2^  sand,  5  crushed  cobbles;  cost 
$1,287  per  sq.  yd. 

Grand  River  Road:  This  road  carries 
the  heaviest  commercial  traffic,  metal 
tired  farm  vehicles  predominating. 

1909 — Length,  '/i  mi.  (beginning 
northwest  of  macadam  road  which  lies 
between  the  concrete  and  the  city  lim- 
its) ;  1  course,  6",  1:2:4  mix;  asphalt 
felt  expansion  joints  25'  apart;  cost 
$1.31  per  sq.  yd. 

1910 — Work  done  on  contract;  length, 
approximately  2  mi. ;  width  16' ;  shoul- 
ders 4' ;  2  courses — i",  1 :2^  :5  and  2", 
1:2:3;  asphalt  felt  joints  25";  cost 
$1,204.  This  work  not  entirely  satis- 
factory; worst  worn  stretch  of  300' 
has  since  (1912)  been  covered  with  Tar- 
via  coat  and  sand. 

1911— Length,  13,255'  (included  in  this 
is  S.OOO'  of  ro?.d  built  for  Redford  town- 
ship' to  replace  an  equal  distance  of 
9-ft.  wide  road  built  the  year  before  on 
contract  for  Redford  which  had  to  be 
torn  up,  the  work  being  entirely  unsatis- 
factory) width  16' ;  although  at  this  time 
the  flat  subgrade  had  not  been  gener- 
ally adopted  for  Wayne  county  work, 
it  was  used  in  this  case,  with  concrete 
6"  thick  at  edges  and  8"  in  center ;  1 
course  l:lK':3.  washed  sand  and  peb- 
bles. This  road  has  shoulders  4'  wide. 
Steel  protective  plates  with  asphalt  felt 
were  used  at  joints.  Cost,  $1.72  per  sq. 
yd. 

1912 — Length,  approximately  6  mi.  (to 
county  line),  making  a  total  of  10.13  mi. 

August  9,  1913,  the  2</,  mi.  of  1911 
work  had  developed  25  transverse  cracks 
and  7  longitudinal  cracks  and  the  6  mi. 
of  1912  work,  33  transverse  cracks  and 
52  longitudinal  cracks,  such  as  could 
be  seen  while  driving  slowly  over  the 
work  in  an  automobile.  These  cracks 
were,  to  a  great  extent  bunched  and 
many  of  them  occurred  at  the  bottoms 
of  grades. 

Wayne  Road  South:  1909— Length, 
about  ^  mi. ;  1  course,  1 :2 :4 ;  cost,  $1.08 
per  sq.  yd. 

1911— Length,  Yi  mi.;  width  15'; 
shoulders,   4'.     Although    washed   sand 

(Continued  on  page  i-is) 

'See  Concrete,  October,  1911 
*Width    in     each    case    refers    to    width    of 
concrete. 

*Sec  Concrete,  Nov.,  1911.  issue,  p.  47 

September,  igis 
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ROAD  MAP  o^WAYNE  COUNTY 


Scale  li  inch  to  I  „m1,- 


Concrete  roads  constructed  are  indicated  by  solid  red  lines 
and  concrete  roads  under  construction  by  broken  red  lines. 

For  brief  resumi  of  concrete  road  constrgclion  in   Wayn 
County,  Mich.,  see'preceding  page. 
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Essentials  In  City  Pavements  of  Concrete 

On  this  page  two  city  engineers — each  of  them  with  a 
national  reputation  in  the  line  of  which  they  write — tell  for 
Concrete-Cement  Age  how  they  huilt  concrete  pavements 
which  please  taxpayers.  They  tell  tersely  the  essentials 
which   they  believe  belong  to  successful  work. 


Essentials  of  Reinforced  Concrete 

Paving — the  Experience  in 

Fond-du-Lac. 

■BTX  J.    S.  McCTTI.I.OUGH* 

Some  of  the  things  I  have  found  to 
be  essential  in  concrete  pavement  con- 
struction are : 

The  sub-grade  must  be  adequately 
drained  and  rolled  until  all  depressions 
are  taken  out.  A  uniform  compression 
should  be  the  aim,  and  on  placing  a 
pavement  over  a  wider  area  than  has 
formerly  been  traveled  care  should  be 
taken  to  get  that  portion  outside  of  trav- 
eled track,  as  solid  as  the  center  of 
roadway. 

When  gutters  are  put  in.  we  require 
same  amount  of  rolling  and  compression 
under  curb  and  gutter  as  under  pave- 
ment proper. 

The  material  to  be  used  for  aggre- 
gate in  concrete  must  not  only  be  clean 
when  delivered  on  the  work,  but  must 
be  kept  clean  until  it  gets  into  the  work. 
Work  has  been  ruined  by  allowing  clay, 
loam  or  other  ruinous  materials  to  get 
mixed  into  stone,  gravel  and  sand,  af- 
ter it  was  dumped  on  the  road  or  street. 
Our  specifications  (Fond  du  Lac,  Wis.) 
require  stone  and  sand  to  be  deposited 
on  planking  on  the  street,  and  kept  clean 
until  used. 

Cement  should  be  carefully  watched, 
and  frequently  tested  on  the  job  to 
guard  against  insufficient  grinding,  and 
also  to  detect  cement  damaged  in  tran- 
sit, or  in  warehouse  by  getting  damp  or 
wet.  We  test  our  cement  for  pavement 
work  as  it  is  received,  and  inspector  on 
street  looks  out  for  any  particular  de- 
fective sacks  that  may  have  got  wet, 
and  partly  set. 

Where  expansion  joints  are  left  to  be 
filled  later  with  asphalt  extreme  care 
must  be  exercised  in  removing  templates 
used  to  make  space.  There  is  danger 
of  pulling  up  part  of  concrete  in  remov- 
ing the  templates  and  such  damaged 
spots  will  soon  ravel  and  develop  bad 
holes  and  ruts.  We  use  a  patented 
wedge  for  this  purpose  which  enables 
us  to  make  the  space  for  expansion 
without  any  damage  to  concrete,  and 
the  removal  of  the  wedge  is  no  trouble 
at  all. 

Our  work  is  all  two-course  work,  and 
in  order  to  get  the  top  course  or  wear- 
ing surface  of  the  desired  uniform  thick- 
ness we  use  an  adjustable  gauge,  cut  to 
desired  crown  of  street,  which  travels 
on  the  gutter  or  curb,  as  desired  an<l 
gives  us  a  uniform  crown  and  thickness. 
This  gauge  is  also  used  to  test  sub-grade, 
and  there  is  no  excuse  with  its  use  for 

•City  Enuinecr,  Fonil  du  Lac,  Wis. 
Scplt-mbcr,  i(ji^ 


not  getting  thickness  of  concrete  called 
lor  by  specifications. 

For  wearing  surface  our  idea  is  that 
V/2"  thickness  in  a  special  rich  mi.x  for 
wearing  surface  with  granite  for  ag- 
gregate, and  sand  and  cement  mortar, 
making  a  mix  of  equal  parts  cement, 
sand  and  granite,  laid  on  a  base  of  1: 
254  :5  concrete  will  produce  a  better 
pavement,  than  the  same  amount  of  ce- 
ment put  into  a  one-course  job. 

We  have  no  washed  gravel  available, 
and  our  limestone  is  rather  soft,  so  have 
continued  to  build  two-course  work, 
with  granite,  sand  and  cement  wearing 
surface.  In  our  clay  soil  the  changes 
in  sub-base  on  account  of  moisture  and 
frost  and  the  temperature  changes,  have 
convinced  us  that  a  61k2-in.  thickness  of 
slab  is  not  strong  enough,  and  we  have 
been  reinforcing  with  a  Xi).  T  triangle 
mesh  wire." 

For  next  season's  work  we  have  in 
mind  increasing  both  thickness  of  slab, 
and  the  weight  of  reinforcement,  and 
put  all  the  crown  of  the  pavement  in  the 
concrete,  by  making  sub-grade  flat. 

Our  pavements  are  standing  well,  and 
the  only  defect  we  are  trying  to  over- 
come is  the  tendency  to  crack  longi- 
tudinally. The  cracking  does  not  appear 
to  be  a  serious  defect  in  the  opinion  of 
taxpayers,  however,  as  we  have  been 
building  concrete  pavements  in  this  city 
since  1908,  and  with  the  exception  of  our 
first  year's  work,  the  pavements  have 
all  been  laid  on  petition,  from  abutting 
property  owners. 

We  have  approximately  10  miles  of 
concrete  pavement  in  the  city  now,  and 
have  petitions  granted  and  on  file  for 
more  than    3  miles   for  next   vear. 


Plain    Concrete    Paving — What 

Has  Been  Learned  From 

Mason  City  Work 

BY  F.  P.   WII.SON* 

I  have  tried  here  to  set  down,  from 
my  experiences  and  several  years  of  in- 
vestigation, what  I  deem  necessary  to 
obtain  satisfactory  results  in  the  con- 
struction of  cement  concrete  pavements. 
The  important  essentials  which  should 
enter  into  the  construction  of  concrete 
paving  are : 

1 — To  have  the  sub-grade  thoroughly 
drained  where  it  is  necessary,  by  using 
farm  drain  tile  not  less  than  4"  in  diam- 
eter, after  which  the  sub-grade  should 
be  rolled  and  compacted  with  a  heavy 
steam  roller  until  it  is  perfectly  solid 
over  its  entire  surface. 

2 — After  the  sub-grade  has  been  pre- 
pared, great  care  should  he  taken  to  keep 


it  wet,  before  placing  the  concrete,  as  a 
dry  sub-grade  draws  the  moisture  from 
the  concrete  mixture  and  is  thus  harm- 
ful. 

3 — Have  a  first-class  Portland  cement 
that  will  stand  the  tests  required  by  the 
American  Society  of  Civil  Engineers. 

4 — Have  a  sharp,  clean  sand,  which 
does  not  contain  more  than  2%  of  loam. 

5 — Have  a  good  hard  limestone  or 
other  stone  equally  as  good,  free  from 
dust,  loam  or  clay,  and  crushed  so  that 
it  runs  from  J4"  to  154"  in  size,  66%  of 
the  stone  to  be  the  coarser  and  34%  the 
finer  of  the  stone  aggregates. 

G — For  the  base  concrete,  use  the  pro- 
portions as  follows : 

1  part  Portland  cement  by  measure. 

2  parts  sand  by  measure. 
5  parts  stone  by  measure. 

7 — The  fine  aggregates  and  coarse  ag- 
gregates should  be  thoroughly  mixed 
with  a  good  batch  mixer,  until  all  stone 
is  coated  and  is  of  such  consistency  that 
all  it  requires,  is  to  level  off  the  mass 
so  that  the  concrete  runs  into  place,  no 
tamping  being  required  and  a  dense, 
compact  volume  is  obtained. 

8 — For  the  wearing  surface  use  the 
proportions   as   follows : 

1  part  Portland  cement  by  measure. 
1  part  screened  sand  by  measure. 
1  part  screened,  J4  '"•  crushed  gran- 
ite. 

The     proportions     to     be     thoroughly 
mixed   to   a   proper    consistency   with   a  ■ 
good  batch  mixer. 

9 — After  the  concrete  or  base  has  been 
placed,  put,  on  immediately  the  top  or 
wearing  surface  so  that  there  is  a  com- 
plete bond  between  top  and  base. 

in — Have  an  expansion  joint  1"  in 
width  left  next  to  the  curb  on  each  side 
of  the  street,  this  space  to  be  filled  with 
an  asphalt  filler.  Have  transverse  ex- 
pansion joints  Yi"  in  width  left  every 
37'  6"  at  right  angles  with  the  curbs, 
these  expansion  joints  to  be  protected 
on  either  side  with  steel  plates  2J^"  in 
depth,  J4"  in  thickness,  with  a  shear 
member  6"  in  length  cut  out  of  the  sides 
of  the  plates  at  equal  distances  and  bent 
at  right  angles  and  extending  into  the 
concrete,  these  steel  plates  to  be  not 
less  than  10'  in  length.  Between  these 
plates  place  a  3-ply  tar  felt  paper  espe- 
cially prepared  for  the  expansion  joint. 

11 — .'V  contraction  or  blind  joint 
should  be  left  every  12'  6"  at  right  angles 
with  the  curbs,  these  joints  to  be  clear 
through  pavement  from  top  to  bottom, 
on  the  top  or  surface  of  pavement  the 
joints  floated  over  and  not  lined  or  cor- 
rugated. 

12 — For  the  crown  of  concrete  streets 
use  the  same  crown  that  is  used  on  the 
other  kinds  of  pavements  for  different 
widths  of  roadways. 

l.'t — The  wearing  surface  should  be 
finished  ofT  with  a  wood  float  made  of 
a  coarse  grained  soft  wood,  so  as  to 
give  a  uniform  rough  surface  which  will 
give  a  good  foothold. 

14 — The  curing  of  concrete  pavement 
is  one  of  the  most  important  features 
and  on  it  depends  the  durability  and 
strength.      ,\    concrete   pavement   imme- 
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Concrete  For 


Fig.  1  shows  the  first  ford  of  concrete  known  to  the  author;  it  was 
while  trying  to  extricate  an  automobile  that  had  buried  itself  to  the 
axle  in  the  sand  at  this  place  in  Webster  County,  Neb.,  that  the  idea 
came  as  to  what  might  be  accomplished  with  concrete.  There  was 
plenty  of  good  aggregate  and  water  only  a  few  feet  away.  This  ford 
illustrated  has  now  been  in  use  three  years  and  there  is  about  yi  mi. 
of  similar  work  in  Webster  County.  There  has  never  been  any  expense 
for  repairs  on  these  fords.  Once  a  flood  deposited  too  much  sand  on 
one  of  them  and   a  few  hours*  work  was  required  to  scrape  it  off. 

Fig.  2  shows  a  sand  bed  that  no  auto  driver  ever  got  across  unas- 
sisted prior  to   putting  in  the  ford. 

Fig.  3 — Notice  that  willows  and  tree  roots,  weeds,  etc.,  have  grown 
in  close  to  the  concrete  work;  this  knits'  the  soil  together  and  in   favor- 


cutting  the  earth  and  sand  away   from  the 


able  places  entirely  preve 
lower  edge   of  the  ford. 

Fig.  4  is  a  splendid  example  of  a  20-ft.  roadway  where  both  sand 
and  marshy  mud  are  negotiated.  This  ford  was  raised  higher  than 
others  and  an  apron  3'  wide  was  built  to  take  the  scour  of  overflow 
water  on  the  down  stream  side. 

Fig.  5  is  a  side  view  of  the  same  ford. 

Fig  6  illustrates  a  construction  which  takes  care  of  the  normal 
flow  of  a  live  stream  through  a  2ft.  tube  of  concrete.  The  buttresses 
shown  securely  hold  together  floor,  side  wall,  and  apron.  A  railing  is 
being  put  up  on  the  lower  side  of  this  concrete  work  which  will  serve 
to  guard  against  accidents  when  flood  waters  are    running. 


diately  after  it  is  laid,  should  be  covered 
and  protected  from  the  sun,  and  as  soon 
as  it  is  hard  enough,  should  be  sprinkled 
frequently  and  kept  wet  not  less  than 
8  days. 

13 — Concrete  paving,  where  the  width 
of  roadway  is  more  than  20'  between 
curbs,  should  be  reinforced  with  No.  7 
American  wire'  to  eliminate  cracks  or 
cracking. 

16 — A  concrete  pavement,  after  it  is 
laid,  should  be  protected  and  the  traffic 
kept  oflf  for  at  least  3  weeks  so  as  to 
give  it  a  chance  thoroughly  to  harden. 

17 — To  obtain  first-class  results  in  the 
construction  of  concrete  streets  every 
detail  as  heretofore  described  must  be 
followed. 

The  methods  described,  I  have  fol- 
lowed in  the  construction  of  200,000  sq. 
yds.  of  concrete  paving  and  the  results 
speak  for  themselves. 

"American  Steel  &  Wire  Co.,  Chicago 
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The  Construction  of  Concrete  Fords 


BY    T.    A.    OOOD* 


Throughout  a  great  section  of  coun- 
try between  the  Mississippi  river  and  the 
Rocky  mountains  all  sorts  of  waterways, 
and  the  continuing  of  highways  over 
them,  makes  necessary  the  expenditure 
of  great  sums  of  money. 

The  short-lived  piling  bridge  gives 
way  to  the  steel  spans,  and  these  are  in 
turn  being  replaced  by  concrete  struc- 
tures whose  permanence  and  flood-re- 
sisting qualities  arc  now  well  estalilished. 

In  this  territory  are  many  shallow 
sand  bottomed  waterways  whicli,  except 
for  the  drainage  of  water  after  an  un- 
usually heavy  rainfall,  arc  absolutely  dry 
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tlie  year  around,  and  there  are  probably 
more  creeks  christened  "Dry"  than  all 
others  combined. 

This  article  is  not  intended  in  any  way 
to  disparage  the  erection  of  concrete 
bridges  and  the  writer  is  actively  en- 
gaged in  their  construction,  but  there  is 
no  excuse  for  building  a  bridge  at  a  site 
where  another  form  of  crossing— a  con- 
crete ford — at  less  expense  is  as  good 
or  better. 

The  fording  of  a  creek  or  river  im- 
plies the  use  of  the  natural  bottom  as  a 
roadway. 

This  crossing  at  a  ford  when  the  water 
is  a  turbulent  flood  is  fraught  with  dan- 


Scftcwh, 


TQIS 


CONCRETE-CEMENT  AGE 


ger,  largely  through  the  certainty  of 
finding  an  uncertain  bottom,  neverthe- 
less there  are  advantages  in  crossing  a 
sandy  bottomed,  running  river  or  creek 
which  are  lost  when  we  attempt  cross- 
ing any  of  the  thousands  of  dry  creek 
beds  which  have  not  been  bridged  over. 
The  loose,  shifting  nature  of  the  dry 
sand  bed  makes  it  impossible  to  haul 
heavy  loads  over  its  surface,  the  wheels 
sinking  in,  to  a  considerable  depth,  and 
the  horses  floundering  through  on  an 
unstable  footing — the  size  of  the  load 
always  limited  by  what  can  be  pulled 
through  the  sand  and  not  by  the  hills 
en  route. 

Now,  while  these  dry  creek  beds  offer 
obstacles  to  the  hauling  of  loads  by 
horses  the  obstacle  offered  to  an  auto- 
mobile is  even  more  serious.  When  an 
auto  traveling  at  a  fair  rate  of  speed 
strikes  a  bed  of  loose  sand  it  becomes 
almost  unsteerable  and  many  accidents 
have  occurred  both  to  automobiles  and 
motorcycles  through  this  cause. 

The  seriousness  of  these  sand  beds  is 
increased  by  the  fact  that  one  must 
drive  his  car  into  the  sand  with  enough 
speed  so  that  he  may  be  carried  across 
and  up  the  opposite  side  without  stall- 
ing his  engines,  for  to  stop  usually 
means  getting  a  team  to  haul  the  ma- 
chine out. 

Wet  sand  as  found  under  running 
water  usually  makes  a  good  wheel  base, 
and  were  it  not  for  the  uncertainty  of 
the  hidden  bottom  it  is  to  be  preferred 
to  the  dry  sand. 

We  do  not  advise  a  ford  as  herein 
described  if  the  banks  were  high,  but 
there  are  thousands  of  places  where  ex- 
cellent crossings  may  be  built  of  con- 
crete and  require  a  minimum  of  upkeep. 

Conatinctlon 

In  liuilding  concrete  fords  it  is  prob- 
able that  any  system  of  a  good  concrete 
road  construction  would  be  equally  ef- 
fective, always  taking  proper  precau- 
tions that  water  is  not  to  be  allowed  to 
undercut  the  concrete  work. 

We  believe  that  the  best  practice  for 
one  having  no  experience  with  roads  of 
concrete  would  be  to  lay  the  concrete  in 
blocks  of  not  more  than  100  sq.  ft.  in 
each  section — we  usually  put  in  our  re- 
inforcing so  it  will  allow  us  to  cut  each 
block  8'  X  8'.  We  have  used  triangular 
mesh  Ijut  think  that  equally  good  results 
may  be  obtained  with  %-in.  twisted 
bars  laid  so  that  a  space  of  not 
more  than  4  sq.  ft.  is  left  between  rods. 
The  reinforcing  should  be  placed  on 
top  of  a  light  layer  of  concrete  and  the 
remainder  of  a  6-in.  thickness  placed  on 
top  and  well  tamped,  the  concrete  to  be 
of  such  consistency  that  water  will  come 
to  the  surface  when  tamping  is  vigor- 
ously done.  A  mixture  of  1  :G  where 
sand  is  gravely  and  clean  makes  a  good 
l)ase  and  a  1 :2  mix  on  top  left  rough- 
ened by  a  broom  or  corrugated  roller, 
makes  a  surface  that  supplies  a  hold  for 
horses  and  automobiles. 

We  have  never  noticed  any  appreciable 
wear  on  these  roadways. 

In  construction,  we  usually  use  two 
by  sixes  for  side  forms  and  drag  guides. 
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These  we  stake  securely,  being  careful 
to  make  top  of  form  near  the  exact  level 
with  sand  bed  of  creek.  After  the  sand 
has  been  taken  out  from  between  the 
forms  so  an  even  thickness  of  six  inches 
will  be  maintained  we  dig  (immediately 
before  placing  concrete)  a  trench  in  the 
sand  just  inside  the  staked  forms,  using 
a  tiling  spade  and  trying  to  get  a  little 
more  depth  on  the  down  stream  side, 
which  is  much  more  liable  to  wash.  Al- 
though the  middle  of  the  ford  is  level 
we  incline  the  ends  up  the  adjoining 
banks,  if  there  are  any,  and  we  always 
carry  our  baffle  wall  across  the  ends  for 
protection  the  same  as  at  the  sides. 

The  dirt  is  graded  down  over  a  con- 
crete ford  and  there  is  no  bump  ex- 
perienced in  getting  on  or  off  the  ends. 

Cost 

We  have  found  that  these  fords  may 
be  built  with  a  reasonable  profit  at  a 
price  of  about  $3.50  to  $3.00  per  lin.  ft. 
for  plain  work  16'  wide." 

Where  circumstances  necessitate  apron 
construction  or  a  tube  for  a  live  stream 
or  guard  rails  the  cost  is  of  course 
greater. 

If  someone  will  devise  a  means  of  in- 
jecting grout  into  sand,  or  some  form  of 
gun  that  will  shoot  wet  sand  full  of  dry 
cement,  then  the  problem  of  building 
fords  will  be  easier. 

Many  of  the  rivers  in  the  territory  to 
which  I  refer  are  dry  on  the  surface 
during  intervals  of  drought  and  the 
roadway  can  be  placed  without  difficulty. 
Where  the  stream  is  small  it  may  be 
diverted  and  then  brought  back  to  its 
original  channel  after  a  section  of  the 
ford  is  constructed. 

The  building  in  of  a  number  of  con- 
crete tubes  will  enable  a  ford  to  take 
care  of  the  normal  flow  of  the  stream 
without  being  inundated  itself.  Accom- 
panying illustrations  show  various  con- 
crete fords. 


Horses  Not  Injured  by  Concrete 
Roads 

While  inspecting  a  concrete  road  near 
Phillipsburg,  N.  J.,  Secretary  Wilson, 
Assistant  Secretary  Ferguson,  and  W. 
A.  Mclntyre,  of  the  Association  of 
American  Portland  Cement  manufactur- 
ers, met  a  veterinary  surgeon  who 
chanced  to  drive  that  way.  He  pulled 
up  voluntarily  to  get  the  opinion  of  the 
Association  engineers  as  to  the  value  of 
the  road,  having  no  knowledge  of  their 
identity.  An  exchange  of  views  devel- 
oped the  fact  that  the  veterinary  was  a 
concrete  road  enthusiast.  He  is  con- 
vinced that  concrete  docs  not  injure 
horses.  On  the  contrary,  he  believes 
they  are  a  positive  benefit  to  them  owing 
to  the  flat  crown  and  entire  confidence 
with  which  the  horse  travels  on  con- 
crete. The  alleged  injurious  pounding 
of  hoofs  and  strain  upon  muscles  and 
tendons  is,  he  said,  all  a  myth.  He  is 
convinced  that  the  ordinary  macadam 
road,  with  its  projecting  stones,  is  a  far 
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greater  menace  to  the  feet  of  a  horse 
than  is  concrete,  even  though  macadam 
may  have  a  little  more  resiliency.  The 
latter  is  so  slight  as  to  be  more  than 
counterbalanced  by  the  even  surface  of 
a  concrete  road.  The  foot  of  a  horse 
has  its  tender  parts  and  a  foot-sore 
animal  driven  by  the  veterinary  always 
shows  relief  and  more  willingness  to 
travel  the  moment  the  concrete  road  is 
reached. 


Has  Faith  in  Concrete  Roads 

Automobile  interests  have  on  several 
occasions  expressed  their  practical  ap- 
preciation of  concrete  roads.  A  recent 
illustration  is  found  in  Detroit,  Mich., 
where  James  Couzens,  secretary  and 
treasurer  of  the  Ford  Motor  Co.,  pur- 
chased $250,000  worth  of  bonds  so  that 
the  concrete  road  construction  in  the 
county  would  not  be  held  up  for  a  year 
on  account  of  lack  of  funds.  The  Chi- 
cago Evening  Post  printed  the  follow- 
ing: "Wayne  county  voted  several 
years  ago  to  bond  the  county  for  $2,000,- 
000  with  which  to  construct  good  roads 
and  as  a  result  some  of  the  finest  roads 
in  the  world  have  been  built  radiating 
from  Detroit.  This  spring  there  re- 
mained unissued  $250,000  in  bonds,  the 
proceeds  of  which  were  to  be  used  in 
finishing  up  the  work.  But  as  the  bonds 
pay  only  4  per  cent  and  investors  were 
looking  for  a  larger  return  the  com- 
missioners found  it  impossible  to  dis- 
pose of  the  bonds  through  the  ordinary 
channels.  When  the  commission  wai 
about  to  give  up  work  because  of  a  lack 
of  funds,  Mr.  Couzens,  who,  in  addition 
to  his  activity  in  the  Ford  Co.,  is  presi- 
dent of  the  Detroit  Board  of  Commerce, 
stepped  in  and  took  the  entire  issue  to 
assure  the  completion  of  the  road  work 
this  year."  This  is  significant  indication 
of  the  satisfaction  which  the  concrete 
roads   of  Wayne   County  are  giving. 


The  Milwaukee  river  on  the  Port 
Washington  road,  near  Madison,  Wis., 
will  be  spanned  by  a  concrete  bridge 
which  has  been  designed  by  M.  W. 
Torkelson,  bridge  engineer,  Wiscon- 
sin Highway  Commission,  Madison. 
This  bridge  will  consist  of  four  concrete 
arch  spans  of  65'.  The  width  of  the 
driveway  will  be  40'  and  there  will  be 
two  10'  cement  sidewalks.  It  is  the  in- 
tention to  use  a  brick  pavement  on  a 
concrete  base.  The  approximate  quan- 
tities in  the  arch  proper,  not  including 
any  concrete  in  sidewalks  or  on  the  base 
of  the  bridge,  is  1,200  cu.  yds.  and  115 
tons  of  steel  reinforcement. 


The  Concrete-Steel  Engrg.  Co.,  N.  Y. 
C.,  has  recently  been  engaged  to  de- 
sign the  new  concrete  arch  bridge  to  be 
erected  over  the  West  Canada  Creek  at 
Herkimer,  N.  Y.  The  structure  will 
consist  of  four  arches,  and  will  have  a 
total  length  of  approximately  650  ft. 
This  bridge  will  replace  a  steel  bridge 
that  was  destroyed   in  the  spring  flood. 
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'We  learn  best  by  doing'.  This  department  is  a  place  of 
exchang'e  between  those  men  who  know  from  specialized  ex- 
perience and  those  men  who  want  to  Snow.  The  Z>iscussions 
are  specific  and  direct.  In  the  following  pages  the  topical 
heads  show  the  many  lines  of  activity  in  the  concrete  field 
which  are  covered.  Questions  and  Discussions  are  cordially 
invited 


275.      Structural    Steel    Cores    for 
Concrete  Buildings 

"In  some  of  the  more  recent  work 
structural  steel  shapes  are  used  exten- 
sively for  column  cores. 

In  our  modern  city  buildings  where 
the  floor  space  on  the  Urst  floors  is 
valuable,  the  steel  column  undoubtedly 
presents  a  very  economical  and  efficient 
construction.  We  would  like  to  know 
{a)  What  is  the  best  steel  shape  to  use 
for  a  column  and  (fc)  What  is  the  best 
connection  between  the  reinforced  con- 
crete girder  and  the  steel  column  to 
take  care  of  the  excessive  shear? 
275.     Discussion  by  Emile  G.  Perrott* 

Relative  to  steel  columns  in  modern 
city  buildings  in  connection  with  rein- 
forced concrete  floors,  it  has  been  our 
practice  to  use  columns  which  would 
best  suit  the  particular  case  and  need. 
The  commnn  form  is  known  as  a  star- 
shaped  column  built  up  with  four  angles 
with  plates.  This  shape  permits  of  mak- 
ing the  diameter  of  the  column  as  small 
as  possible. 

We  have  also  adopted  several  other 
types  of  cohimns,  the  latest  of  which  we 
used  in  the  extension  to  cabinet  fac- 
tory of  Victor  Talking  Machine  Co., 
Camden.  X.  J.  This  column  is  design- 
ed to  act  not  only  as  a  structural  steel 
core,  but  also  to  permit  of  a  higher  unit 
value  on  the  enclosed  concrete.  Tlic 
stress  on  the  concrete  inside  the  column 
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we  figure  at  1,000  lbs.  per  sq.  in.,  and  the 
unit  stress  on  the  steel,  12,000  lbs.  In 
other  columns,  no  matter  what  their 
shape,  we  provide  shelf  angles  and 
brackets  just  under  the  beam  and  gird- 
er rods,  designed  heavy  enough  to  take 
all  the  vertical  shear  which  will  come 
on  the  bracket  from  the  beams  and  gird- 
ers. This  is  the  only  safe  way  to  de- 
sign a  combination  concrete  and  steel 
C'llumn.  The  connection  between  gird- 
ers is  made  by  placing  bent  bars  around 
the  columns  near  the  top  of  the  girders 
■  ■r  beams  located  in  the  floor  slab,  ex- 
tending 3  ft.  or  4  ft.  beyond  the  cen- 
ter line  of  the  column.  These  rods  vary 
m  size  according  to  the  size  of  the  gird- 
er and  the  method  of  calculating  the 
girder,  whether  it  was  restrained  or  fig- 
ured as  a  simi)Ie  beam. 


286.     Concrete  Floors  in  Soap 
Factories 

"Do  the  fats  and  alkalies  used  in 
manufacturing  soap  have  any  effect  on 
concrete  wearing  surfaces?" 

2SG.     Discussion'  by  R.  .\.  Pumb.* 

We  are  of  the  opinion  that  there  is 
very  little  opportunity  for  any  uneasi- 
ness on  the  subject  of  serious  disinteg- 
ration of  concrete  by  the  action  of 
alkalies  in  the  form  of  hydroxy!.  In  the 
process  of  setting,  Portland  cement  de- 
velops    a     large     content     of     calcium 
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hydroxide,  and  as  this  constituent  is 
homologous  in  general  properties  with 
other  hydroxyl  salts,  there  should  be 
very  little  opportunity  for  any  serious 
reaction,  unless  the  caustic  solutions 
were  so  concentrated  as  to  be  effective 
upon  the  silicates  present  in  the  hard- 
ened concrete. 

It  is  our  opinion  that  there  would  be 
more  difficulty  in  a  soap  plant  from  the 
action  of  the  various  fats,  particularly 
animal  fats  such  as  tallow,  in  affecting 
the  concrete,  than  from  the  caustic  solu- 
tions. If  there  is  opportunity  afforded 
for  the  absorption  of  animal  fat  into 
the  concrete,  there  will  invarialily  be 
more  or  less  saponification  by  the  action 
of  the  calcium  hydroxide  present  in  the 
concrete,  tending  to  form  calcium  salts 
which  require  larger  volume  to  accom- 
modate them  than  originally  occupied 
by  the  calcium  hydroxide,  and  as  a  re- 
sult there  is  manifest  an  internal  disrup- 
tive force. 

To  our  knowledge,  there  is  very  little 
opportunity  for  tallow  in  soap  factories 
to  come  in  c<mtact  with  the  floor  in  any 
appreciable  or  excessive  quantity,  as  it  is 
received  in  secure  packages,  and  the 
saponification  in  the  manufacture  of 
soap  is  confined  quite  entirely  to  steel 
kettles,  and  there  would  be  no  reason 
why  concrete  floors  could  not  be  used 
most  successfully  in  general  soap  plant 
construction. 


305.     Colored  Mortar  For  Stucco 
and  Plaster 

"As  a  low-cost  interior  finish,  would  it 
be  practical  to  mix  one  of  these  pre- 
pared 'cold  ivater"  paints  with  the  mor- 
tar? Could  mortar  colors  be  used? 
Would  this  be  applicable  to  stucco?" 

305.     Discussion  by  H.  E.  Holuster* 

I  have  noticed  a  request  for  informa- 
tion and  several  coniinents  on  the  use  of 
ceinent  and  lime  when  colored,  as  a 
wall  plaster.  I  have  recently  designed 
and  erected  a  plant  for  the  manufac- 
ture of  just  such  an  article  and  a  few 
suggestions  may  be  in  order. 

In  the  first  place,  what  is  ordinarily 
known  as  prepared  cold  water  paint 
would  not  be  suitable  for  use  in  color- 
ing wall  plaster  or  inortar. 

In  asking  the  above  question  it  was  not 
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stated  whether  the  writer  wished  to  mix 
his  mortar  by  hand  or  mechanically  but 
is  assumed  lie  intended  to  do  it  by  hand. 
The  use  o£  colored  mortars  is  not  "a 
lost  art"  as  some  one  puts  it,  or  if  it 
was  the  secret  has  been  rediscovered. 
The  main  requirement  is  care.  I  have 
found  it  is  almost  impossible  to  mix 
up  either  a  colored  lime  or  cement  mor- 
tar by  hand  and  get  satisfactory  re- 
sults, but  by  mixing  all  materials  to- 
gether in  a  mechanical  mixer  it  is  pos- 
sible to  produce  almost  any  color  or 
shade  of  a  color.  It  is  also  possible  to 
mix  batches,  months  apart  and  when  ap- 
plied to  the  wall,  with  proper  care,  either 
as  a  patch  or  a  continuation  of  the  work, 
no  difference  of  color  cani  be  seen. 

This  applies  mainly  to  stucco  work. 
One  contractor  tried  it  for  interior  use 
with  good  success  but  found  the  ordi- 
nary hard  finish  white  wall  with  a  coat 
of   prepared   cold   water   paint   cheaper. 

Almost  any  metallic  or  mineral  dry 
color  can  be  used  to  color  mortar.  Only 
by  experiment  and  experience  can  the 
color  of  the  finished  dry  wall  be  judged 
when  preparing  the  colored  mortar. 
Some  colors  fade  when  exposed  to  sun 
and  light,  but  most  of  them  hold.  This 
also  applies  to  painted  walls. 

A  large  portion  of  the  results  in  this 
work  depend  on  the  plasterer,  as  heavy 
or  continuous  troweling  will  darken  and 
streak  the  plaster  and  carelessness  will 
spoil  the  work.  For  stucco  work  col- 
ored mortar  is  more  satisfactory  as  it 
can  be  chipped  or  scratched  without 
showing  a  different  color  as  is  the  ca.se 
with  painted  work,  moreover  it  is  per- 
manent, which  cannot  be  said  of  paint. 

Finally,  I  would  not  advise  mixing  by 
hand  as  it  is  almost  impossible  to  get 
a  desired  color  and  match  batches.  For 
inside  w'ork  colored  mortar  may  be  bet- 
ter in  some  ways  and  for  special  cases 
but  it  is  not  the  cheapest  way  for  or- 
dinary  buildings. 

As  most  prepared  cold  water  paints 
are  made  up  with  size  or  glue,  in  addi- 
tion to  the  color,  they  are  more  harm- 
ful than  useful  in  either  lime  or  cement 
mortar. 


309.  Concrete  Bridges  to  With- 
stand Flood,  and  Their 
Comparative  Cost 

The  flood  which  occurred  here  recently 
has  demonstrated  the  fact  that  steel 
bridge  construction  with  stone  abutments 
will  not  stand  the  test  of  permanency. 
Our  tax  payers  consequently  are  begin- 
ning to  feel  the  need  of  some  education 
along  the  lines  of  bridge  construction, 
as  our  county  lost  30  bridges  of  steel 
construction  during  the  recent  floods. 

"I  have  been  asked  to  furnish  some 
reliable  data  on  this  subject  for  the 
benefit  of  some  of  our  large  tax  payers. 
Having  this  task  on  my  hands,  would 
you  kindly  furnish  me  with  fads  in 
regard  to  the  comparative  cost  of  rein- 


forced concrete  bridge  construction  as 
against  steel  construction  with  stone 
abutments." 

309.     Discussion  by  Jno.   B.  Leoxard* 

The  element  of  cost  is  naturally  of 
first  importance  to  the  prospective  build- 
er, and  is  worthy  of  careful  considera- 
tion. In  the  first  place,  it  is  generally 
understood  that  a  concrete  bridge  is 
more  costly  than  a  steel  bridge.  This 
statement  needs  explanation  in  order  to 
convey  the  truth.  It  so  happens  that  a 
concrete  bridge  may  be  cheaper  than  a 
steel  one,  depending  entirely  upon  the 
live  or  moving  load.  For  example,  it  is 
cheaper  to  build  a  reinforced  concrete 
bridge,  to  carry  locomotive  and  train 
loads,  than  it  is  to  build  a  steel  bridge 
for  the  same  loads.  On  the  other  hand, 
a  light  highway  bridge  of  steel  with 
timber  floor  is  cheaper  than  a  concrete 
one.  Concrete  bridges  are  so  heavy  in 
themselves  that  the  addition  of  a  heavy 
live  load  does  not  materially  alter  their 
design.  With  the  steel  bridge,  the  live 
load  is  the  all  important  factor,  a  heavy 
live  load  necessitating  a  very  much  heav- 
ier structure,  as  well  as  more  costly. 
Concrete  bridges  designed  to  carry  lo- 
comotive loads  are  at  least  15%  cheaper 
than  steel  bridges  designed  for  the  same 
loading. 

The  only  type  of  steel  highway  bridge 
that  is  cheaper  than  a  concrete  bridge 
is  that  with  a  timber  floor.  Timber 
floors  wear  rapidly  and  must  be  re- 
placed about  once  in  three  years,  depend- 
ing, of  course,  on  the  traffic.  Under  the 
usual  conditions,  if  a  steel  bridge  be 
Iniilt  with  a  solid  concrete  floor  to  avoid 
the  replacing  of  the  timljcr,  the  cost 
of  the  structure  will  equal  that  of  a 
concrete  bridge. 

Maintenance 

It  is  a  well-known  fact  that  all  steel 
bridges  must  be  painted  periodically  in 
order  to  preserve  them.  It  is  equally 
well  known  that  after  40  years  or  .OO 
years  at  the  most,  the  steel  has  deteri- 
orated to  such  an  extent  as  to  make 
replacement  of  the  structure  a  neces- 
sity. It  must  be  borne  in  mind,  also, 
that  county  bridges  will  not  last  as  long 
as  railroad  bridges,  because  the  former 
are  not  given  the  same  care  as  the  lat- 
ter. It  may  be  seen,  therefore,  that  steel 
bridges  require  maintenance,  and  that 
further,  they  have  a  limited  existence. 
Concrete  bridges  require  absolutely  no 
maintenance,  and  the  effect  of  age  is  to 
strengthen  rather  than  weaken  them. 

Ultimate  Coat 

From  the  foregoing,  it  is  manifestly 
impossible  to  set  a  definite  ratio  of  cost 
between  a  concrete  and  a  steel  bridge. 
Cost  is  always  a  question  of  locality, 
of  availability  of  materials,  and  of  the 
foundations,  all  of  which  vary  in  each 
case.  Steel  bridges  arc  sometimes,  in 
fact  often,  built  on  cylinder  piers,  which 
cannot  compare  as  supports  with  the  sol- 
id piers  used   for  concrete  bridges,  As- 
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suming,  however,  that  a  concrete  high- 
way structure  for  a  given  locality  can 
1)e  built  for  $100,000,  we  may  safely  say 
that,  ordinarily,  a  steel  bridge  with  tim- 
l)er  floor  can  be  built  for  $85,000,  and 
assume  that  its  life,  with  proper  main- 
tenance is  fifty  years.  On  this  basis  the 
annual  charge  for  the  steel  bridge  would 
be  about  as  follows : 

Average  annual  charge  for  repainting, 
assuming  the  bridge  is  painted  once 
in  5  years  at  a  cost  of  $.3,(101) S    600.00 

Average    annual    charge    for    renewing 

floor    400.00 

Annual   interest  charge   at  4%   on  the 

investment    3,400.00 

-Annual    sinking    fund    for    renewal    at 

end   of   .50  years  at  4%   compounded       556.75 

Total    annual    charge ?4.056.75 

The  only  charge  against  the  concrete 
bridge  is  the  annual  interest  on  the  in- 
vestment, which,  at  4%,  amounts  to 
$4,000,  or  a  net  saving  of  $956.75  per 
year  in  favor  of  the  concrete  bridge. 

In  addition  to  the  advantage  shown  in 
the  preceeding,  in  favor  of  the  concrete 
bridge,  there  is  the  artistic  difference  be- 
tween the  two,  for  which  no  monetary 
value  may  be  assigned.  The  artistic 
side  of  bridge  building  has  been  given 
less  attention  than  its  iiriportance  war- 
rants for  concrete  lends  itself  beauti- 
fully to  this  phase  of  design. 


317.      Preserving    Wood    in    Con- 
crete 

"Several  years  ago  the  writer  ivas  in 
charge  of  concrete  construction;  the 
walls  were  poured  concrete  and  the  win- 
dow frames,  of  course,  were  set  in.  It 
is  field  practice  in  this  sort  of  work  to 
fit  a  strip  along  the  window  frame  to 
tie  it  into  the  zvalls,  and  it  occurs  to  me 
that  it  might  be  an  additional  precaution 
if  specifications  required  that  the  window 
frames  be  coated  with  some  adhesive, 
preservative  waterproofing.  This  would 
serve  two  purposes;  it  would  not  only 
keep  water  out  of  the  wood  and  pre- 
serve it,  but  it  would  also  help  to  make 
a  tighter  bond  betiveen  the  window 
frame  and  the  concrete.  Is  this  a  prac- 
tical suggestion?" 

.317.     Discussion  by  A.  L.  Frihstein* 

This  question  brings  out  an  interest- 
ing and  obviously  important  point  in 
concrete  construction.  It  is  our  experi- 
ence that  a  compound  which  will  have 
desirable  action  on  wood,  will  not  form 
a  bond  with  concrete.  In  other  words, 
the  matter  of  a  paint,  or  coating  for  the 
wood,  which  will,  at  the  same  time,  form 
a  bond  with  the  concrete  would  form  a 
difficult  problem. 

Although  the  w-riter  has  had  no  per- 
sonal experience  with  exactly  the  condi- 
tions pointed  out,  we  have  found  that 
wood  in  concrete  construction  can  be 
made  to  last  indefinitely  by  treating  it 
with  creosote,  in  a  competent  manner. 
Creosotcd  wood  will  adhere  more  firmly 
to  the  concrete  than  untreated  timber 
and  is  indefinitely  free  from  dry-rot 
and    decomposition    and    excessive   con- 


•Watcrproof  I^ngrg.  Co.,  Thicago 


September,  igi} 


[11.5] 


CONCRETE-CEMENT  AGE 


traction.  In  above-ground  construction, 
where  green  wood  or  wet  wood  is  em- 
bedded in  concrete  and  subsequently 
subjected  to  prolonged  high  tempera- 
tures, the  wood  tends  to  shrink  and  tear 
itself  away  from  the  concrete.  It  is 
practically  prevented  by  the  creosoting 
process. 

320.  Concrete  In  House  Con- 
struction and  Limestone  Aggre- 
gate 

"We  are  considering  the  advisability 
of  erecting  a  number  of  concrete  houses 
for  laboring  men  and  would  like  your 
advice  on  the  following : 

"First — Would  you  consider  a 
monolithic  or  solid  poured  con- 
crete house  too  damp  for  comfort 
and  health  f 

"Second — We  have  a  limestone 
ledge  very  near  the  territory  we 
should  undertake  to  improve  with 
such  houses,  which  could  be 
crushed  to  furnish  the  aggregate 
for  the  concrete,  but  we  desire  to 
know  to  what  extent,  if  at  all, 
the  fine  powdered  limestone  dust 
might  be  used  to  displace  the  re- 
quirements for  sand  in  concrete 
work.  Could  you  furnish  us  a 
formula  for  the  use  of  this  dust 
in  a  mix  suitable  for  house  build- 
ing?" 

320.    Discussion  by  M.  D.  Morrill* 

We  have  planned  or  built  several  hun- 
dred of  such  houses  in  various  parts  of 
the  country,  and  if  reasonable  care  is 
taken  in  construction,  there  should  be 
no  difficulty  from  dampness.  In  fact 
we  have  never  received  a  complaint  in 
this  connection.  Reinforced  concrete 
being  of  solid  stone,  however,  does  not 
make  so  warm  a  house  in  winter  as 
where  some  sort  of  insulation  is  utilized. 
Solid  wall  houses  are,  however,  giving 
satisfaction  near  Washington,  D.  C.  We 
have  some  25  to  30  in  this  vicinity,  and 
on  many  of  these  the  plastering  has  been 
altogether  omitted ;  the  walls  only  being 
floated  up  with  sand  and  a  cement 
finish,  painted  with  a  cement  wash  out- 
side and  water  paint  inside. 

We  judge  that  it  would  be  possible  to 
utilize  the  limestone  which  you  mention, 
without  sand.  One  suggestion  would  be 
to  crush  this  limestone  to  pass  through 
a  J4"  screen,  using  dust  and  all;  this 
being  mixed  with  cement  and  hydrated 
lime  for  waterproofing  qualities  and 
density ;  this  mixture  to  be  poured  into 
the  forms  and  fairly  good  sized  stones 
of  irregular  shape,  5"  or  6"  in  diameter 
could  be  grouted  into  the  mixture. 
These  stones  are  forced  away  from  the 
face  of  the  wall  by  a  spade  so  they  are 
entirely  within  the  concrete  and  leave  a 
smooth  finish.  For  buildings  of  this 
sort,  the  one-story  cottage  of  the  bunga- 
low order  with  a  low  pitch  roof  would 
be  preferable,  covered  with  a  Barrett 
specification  slag.  This  gives  a  thor- 
oughly permanent,  fireproof  roof  and  is 
inexpensive. 
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323.     Keeping  Track  of  Centering 
Units 

"In  large  reinforced  concrete  build- 
ings, where  the  form  units  have  to  be 
framed  up  ahead  of  time,  what  is  a  good 
method  of  numbering  or  lettering  the 
forms  to  indicate  their  position  in  the 
workf  Would  a  system  of  co-ordinat- 
ing the  columns,  or  panels,  much  as  a 
map  is  co-ordinated,  be  of  value'  Do 
you  use  stencil  or  free-hand  to  letter 
the  form  units?" 

323.    Discussion  by  C.  H.  McAllister* 

In  regard  to  numbering  or  lettering 
form  units,  we  have  always  marked  our 
columns  and  panels  in  such  a  way  that 
they  could  be  easily  assembled,  giving 
the  erecting  foreman  a  chart  or  sketch 
to  enable  him  to  handle  his  work  eco- 
nomically and  expeditiously.  We  used 
both  letters  and  numbers,  the  first  letter 
indicating  the  kind  of  form,  B  for  beam, 
Q  for  column,  P  for  panels,  etc.,  the 
second  letter  indicating  the  location  of 
section;  as  A  indicating  the  rows  of 
forms  from  wall  to  first  row  of  columns 
inclusive;  B  indicating  rows  of  forms 
from  first  set  to  second  set  of  columns 
including  the  second  set,  etc. 

The  numbers  indicate  the  position  of 
the  piece  in  the  given  row.  For  ex- 
ample— form  marked  "CD  4"  would  in- 
dicate a  column  form  in  the  fourth  row, 
and  the  4th  from  that  end,  from  which 
the  numbers  are  supposed  to  start. 

The  wall  forms  are  marked  separately, 
using  the  letters  indicating  the  points  of 
the  compass  to  give  location  of  the  wall 
and  the  letter  W  to  indicate  a  wall  form, 
as  W.  E.  4  meaning  "wall — east  side  4th 
panel." 

This  system  works  well  under  all  con- 
ditions and  can  be  elaborated  so  that 
walling  timbers  and  collars  for  column 
forms  can  also  be  marked  and  identified. 

We  did  all  our  marking  free-hand, 
but  the  stencil  is  the  neatest  and  quick- 
est, and  when  placed  on  the  forms  at 
given  points,  gives  the  appearance  of  a 
businesslike  method. 


325.     Cinder  Foundation  in  Side- 
walk Construction 

"We  would  be  glad  to  hear  from 
authoritative  sources  some  expressions 
of  opinion  relative  to  comparative  merits 
of  concrete  sidewalks  with  and  without 
drainage  foundation,  using  as  a  basis  for 
comparison,  a  4-in.  thick  slab  of  concrete 
laid  on  a  cinder  cushion  S"  in  thickness, 
or  a  4-in.  thick  slab  of  concrete  laid  on 
a  solid  dirt  bottom,  without  any  cinders 
or  other  provision  for  drainage.  Our 
own  experience  has  been  that  the  latter 
method  is  equally  as  good  as  the  former, 
if  not  a  shade  better,  other  things  be- 
ing equal  as  to  material  and  workman- 
ship, but  've  should  like  some  expres- 
sions from  engineers  and  others  in  the 
trade  as  to  which  of  the  methods,  if  any, 
is  either  considered  standard,  or  tending 
to  become  so. 

"In  this  connection,  we  should  like  to 


know  whether  or  not  it  is  usual  in  the 
case  of  the  cinder  foundation  being  re- 
quired, to  demand  that  the  cinders  be 
passed  through  a  ]/i,-in.  screen,  assuming 
that  the  cinders  are  a  good  grade  of 
factory  cinders,  with  the  usual  amount 
of  fine  material,  but  free  from  zvaste  or 
rubbish.  We  have  been  in  the  habit  of 
using  the  cinders  as  they  come  to  us, 
but  we  are  now  asked  to  screen  them 
through  a  Y^-in.  screen,  on  the  engineer's 
interpretation  of  the  clause  'clean  steam 
cinders'  used  in  the  specifications. 

"Is  the  specification  referred  to  not 
unusually  strict,  and  arbitrary  in  gen- 
eral, and  if  required  to  be  lived  up  to 
in  its  entirety,  would  it  not  make  the 
cost  of  sidewalks  laid  in  strict  conform- 
ity with  it  a  very  expensive,  not  to  say 
an  almost  prohibitive,  job? 

"We  should  be  obliged  for  your  opin- 
ion relative  to  the  follovnng  terms  from 
the  sidewalk  ordinance  under  zfhich  we 
are  now  working: 

'clean  steam  cinders' 

'clean,  sharp,  screened  sand'  (used  in 
the  concrete) 

'covering  and  keeping  moist  for  three 
days' 

"We  are  trying  to  have  a  change  made 
in  the  specifications  which  will  allow  of 
good  zvork  for  less  money  than  is  en- 
tailed in  laying  the  sidewalks  strictly  ac- 
cording to  sample  specification  and  your 
good  advices,  and  those  of  correspond- 
ents zvill  be  appreciated." 

325.    Discussion  by  Kenyon  Riddle* 

We  have  a  soil  here  which  drains  well 
and  has  the  desired  elements  for  good 
bearing  power.  We  do  not  therefore 
require  a  sub-base  in  either  sidewalk  or 
combined  curb  and  gutter  work.  At 
first  I  thought  it  would  be  necessary  in 
the  curb  and  gutter,  but  last  year  we  laid 
35.000  lin.  ft.  and  only  tamped  the  soil 
thoroughly  before  laying  the  concrete. 
At  present  there  are  no  signs  of  settle- 
ment. 

I  should  think  if  it  were  considered 
necessary  to  use  a  cinder  base  in  side- 
walk work  that  since  this  base  was  to  be 
S"  in  thickness  that  the  maximum  size 
could  be  greater  than  ^",  without  any 
question.  4"  or  5"  would  be  a  good 
thickness  for  this  sub-base  with  a  max- 
imum thickness  of  4"  for  the  cinders. 

I  would  interpret  clean  steam  cinders 
to  mean  those  made  at  such  places  as 
power  plants  or  any  other  place  where 
steam  is  generated.  These  are  pre- 
ferred to  household  ashes,  since  they  are 
burned  so  much  more  rapidly  in  the 
larger  fires  and  are  fused.  This  fusing 
eliminates  the  fineV  materials,  which 
are  difficult  to  tamp  and  make  solid. 
The  cleaning  may  be  meant  to  refer  to 
wetting  down  cinders  when  they  are  hot, 
this  process  causes  the  cinders  to  form 
clinkers  more  completely. 

The  clause  in  the  specification  for 
sand  should  read  "clean,  sharp  sand — 
screened  to  meet  certain  standard  re- 
quirements, as  deemed  necessary  by  the 
engineer." 

Covering  and  keeping  moist   for  three 
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A   Reinforced  Concrete  Elevator,  Completed  for  the   Harbour  Commissioners  of  Moni 
BY   the  John    S.    Metcalf  Co.,   Montreal.     The   Main    Elevator   is   230'    9"    High 


days  is  essential  during  certain  weather 
conditions,  such  as  real  hot,  dry  days. 
The  engineer  should  watch  the  setting 
of  the  concrete  and  use  his  own  judg- 
ment about  wetting  and  covering.  How- 
ever, I  think  it  quite  important  to  guard 
against  concrete  work  being  starved  of 
sufficient  moisture  to  allow  the  cement 
to  properly  crystallize. 


327.     The  Highest  Concrete 
Building 

"U'Jiat  is  the  highest  concrete  building 
in  the  country?" 

327.     Discussion  by   R.   P.  Durh.xm* 

Referring  to  the  discussion  of  this 
question  on  p.  70  of  the  August  issue, 
wc  presume  that  this  means  buildings 
within  the  U.  S.  On  this  basis  the 
information  given  by  Mr.  Boynton  in 
the  issue  referred  to  is  undoubtedly 
correct.  There  is  however,  in  Canada, 
a  higher  concrete  building  than  any 
of  those  mentioned.  We  have  recently 
completed  for  the  Harbour  Commis- 
sioners of  Montreal  a  reinforced  con- 
crete grain  elevator,  which  is  320'  9" 
from  base  of  rail  to  top  of  concrete 
work,  or  10'  9"  higher  than  the  Ingalls 
big.  The  entire  structure,  including 
first  story,  bins,  and  the  cupola  above 
the  bins,  is  of  concrete.  Even  in  the 
cupola,  columns,  beams,  walls,  floors 
and  roof  are  all  of  this  material.  The 
elevator  structure  is  4o()'  S"  long,  by  190' 
wide.  The  cupola  is  a  little  less  than 
.300'  long.  The  accompanying  illustra- 
tion shows  this  structure. 

Wc  should  be  interested  to  know 
whether  there  are  any  higher  concrete 
buildings  than  this  outside  of  Canada 
and  tlic-  U.  .S. 

*     *     * 

333.     Permanence  of  Concrete 
Silos 

"In  talking  nilh  a  large  stockman  in 
this  vicinity  who  is  considering  the  con- 
struction of  several  silns,  he  has  ad- 
vanced the  objection  to  concrete  con- 
struction on  the  grounds  that  there  is  a 
chemical  reaction  between  the  concrete 
and  ensilage  which  spoils  the  latter  for 
a  distance  from  the  wall. 

"He  also  states  that  he  has  heard  that 
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the  acid  in  the  ensilage  has  a  deteriorat- 
ing action  on  the  concrete  which  will 
eventually  cause  the  concrete  to  crum- 
ble. Can  you  give  me  any  information 
in  regard  to  this?" 

;133.     Discussion  by  H.  T.  Genung* 

The  subject  of  the  first  paragraph  of 
the  above  quotation  has  been  brought  to 
iiur  attention  many,  many  times.  We 
liave  always  failed  to  find  any  reasons 
for  such  objections,  and  our  own  ob- 
servance of  two  silos  here  in  our  city 
which  we  built  and  which  we  are  watch- 
ing very  closely,  fails  to  disclose  even 
the  slightest  tendency  toward  this  ef- 
fect. The  trouble  is  that  people  have 
an  inborn  scepticism  about  the  efficiency 
of  concrete  for  silo  construction.  Our 
'other  material  for  silos'  brothers  know 
this  scepticism  exists  and  strive  con- 
stantly to  develop  it.  All  this  has  a 
tendency  to  waive  deep  seated  investi- 
gation when  some  a(Iver,se  condition  ap- 
pears in  a  concrete  silo,  for  the  scep- 
tical are  commonly  emotional, — so  the 
verdict  very  often  is  'concrete  won't  do 
for  silos.' 

We  are  certain  tliat  if  an  investigation 
were  carried  far  enouah.  one  would  find 
that  the  silo  in  which  tliis  trouble  ap- 
peared was  either  rough  inside,  out  of 
trus  in  circumference,  or  was  only  a  few 
feet  high — say  30  ft.  Under  certain 
conditions  any  of  these  causes  will  give 
the  effect  complained  of,  and  to  the  cas- 
ual observer  it  might  appear  that  some 
chemical  action  between  the  wall  and 
ensilage  took  place.  The  facts  are  that 
something  prevented  even  settling,  or 
sufficient  settling  of  the  silage  and  set- 
tling is  always,  least  at  the  wall,  of 
course.  A  silo  badly  out  of  a  true  cir- 
cle frequently  will  impede  settling — and 
if  one  doesn't  get  a  good  "settle,"  one 
will  have  spoiled  ensilage. 

The  silos  we  mention  above  as  being 
here  in  our  city  are  the  Emge  silos  which 
have  quite  a  reputation.  We  built  them 
ourselves,  not  'A"  out  of  a  true  circle. 
Mr.  Emge  had  to  fall  back  on  his  en- 
silage a  couple  of  weeks  ago  as  his  pas- 
tures failed.  We  have  been  watching 
this  ensilage  during  the  past  week  and 
we  cannot  find  a  single  bit  of  mould 
of   any   kind   anywhere.     This   ensilage 


was  put  in  last  fall,  fed  from  all  win- 
tor,  left  and  come  back  to  this  summer. 
Certainly  if  there  were  any  chemical 
action  going  to  take  place,  it  ought  to 
have  been  developed  under  these  con- 
ditions. The  silos  are  not  plastered  or 
brush  coated  inside,  but  are  perfectly 
smooth.  That  is  why  there  isn't  any 
spoiled  ensilage,  and  that  is  why  there 
is  no  effect  that  can  be  laid  to  "chemi- 
cal  action." 

These  silos  are  60'  high  and  perfect 
cylinders.  They  were  filled  about  full 
last  fall;  tramping  or  no  tramping,  un- 
der this  design  and  these  conditions  the 
settling  is  going  to  be  perfect,  for  the 
time  at  which  ensilage  is  most  sensi- 
tive for  settling  is  not  when  it  is  be- 
ing cut,  but  a  few  days  after  it  is  in  the 
silo.  One  can't  tramp  it  then  but  the 
operation  becomes  automatic  when  the 
design  is  right  and  the  construction 
also  is  right.  The  farmer  on  the 
farm  adjoining  Mr.  Emge's,  sum- 
mer before  last,  lost  one-third  of  his 
ensilage  which  was  stored  in  a  brand 
ucxu  wood  silo.  Most  of  the  loss  was 
around  the  silo  ne.xt  to  the  wall.  The 
silo  is  28'  high.  Why  did  his  ensilage 
spoil?  Was  there  a  chemical  action 
between  the  wood  and  ensilage? 

No,  we  consider  the  'chemical  action' 
complaint  about  as  absurd  as  the  'deteri- 
oration complaint.' 

The  move  to  forestall  such  complaints, 
and  to  remove  scepticism,  at  least  to  re- 
duce both,  is  to  talk,  recommend,  and 
push  proper  silo  design  and  construc- 
tion, and  this  means — keep  close  to  per- 
fect circle,  get  a  smooth  wall,  and  build 
high!  Don't  permit  anyone  to  claim 
that  ensilage  cutters  won't  fill  75-ft. 
silos.  When  the  proper  design  of  con- 
crete silos  is  arrived  at,  the  filling  proc- 
ess, as  we  have  tried  to  explain,  liccomes 
anitomatic. 


333.    Discussion  by  J.  Messmer* 

The  following  figures  are  an  average 
of  four  tests  made  by  one  of  the  food 
chemists  of  the  Agricultural  College  at 
Madison,  Wis.  These  tests  were  made 
with  two  samples  of  ensilage.  No.  1 
was  taken  from  next  to  the  wall,  and 
No.  2  was  taken  from  the  center  of  the 
silo : 

No.  :  No.  8 

Moisture   ." 72.48%  74.30% 

Protein    1.74%  1.69% 

Fat 87%  .86% 

Fibre    6.62%  6.94% 

Nitrogen  free  extract 16.91%  15.68% 

.\sli     1.40%  1.64% 

100.00%      100.00% 

From  these  tests  it  will  be  seen  that 
the  assumption  above  is  inaccurate.  The 
ensilage  throughout  these  samples  is 
practically  alike.  From  these  tests  it 
will  be  noted  also  that  there  is  a  lower 
ash  content  in  No.  1  than  in  No.  2. 
From  this  it  is  evident  that  the  ensilage 
next  to  the  wall  is  in  better  condition 
and  has  more  nutrine  in  it  than  the  en- 
silage in  the  center. 

Wc  have  not  had  any  of  the  farmers 
complain   about   the   action   of  the  acid 

•Mnngr.  Rciclierl  Mfg,  Co..   Milwaukee.  Wis. 
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in  the  ensilage  on  the  walls  of  the  silo. 
We  have  asked  several  parties,  who  have 
had  concrete  silos  for  two  years,  and 
they  state  that  there  is  absolutely  no  such 
defects  appearing  on  their  wall.  The 
writer  has  also  asked  the  authorities  at 
Madison  whether  they  have  ever  had 
any  complaint  from  farmers  on  account 
of  this  chemical  action,  and  they  inform- 
ed him  that  they  had  never  received  such 
a  complaint.  If  there  was  a  possible 
chance  of  this  action  taking  place  you 
can  rest  assured  that  the  clay  tile  and 
wood-stave  silo  people  would  use  this 
as  a  strong  argument.  The  wood  staves 
are  practically  all  made  of  woods 
which  have  a  high  content  of  rosins.  If 
there  were  any  truth  in  the  chemical 
action  theory,  there  certainly  would  be 
some  action  taking  place  when  the  acid 
strikes  the  rosin  in  the  wood  staves. 
The  rotting  of  the  wood  stave  is  not 
due  to  the  action  of  the  acid  and  the 
rosin,  but  is  due  to  the  e.xterior  action  of 
the  rains  and  the  sun.  The  rain  will 
absorb  a  certain  amount  of  rosin  each 
time,  and  then  the  sun  comes  out  and 
will  take  up  the  moisture  holding  the 
rosin.  Finally  the  entire  amount  of 
rosin  will  be  absorl)ed  and  dry  rot  takes 
place  in  the  wood. 

Several  contractors  who  are  in  the 
silo  business  have  written  to  us  regard- 
ing finishes  to  be  u.sed  on  the  interior 
wall  of  the  silo,  but  we  have  been  un- 
able to  give  them  information  outside 
of  using  a  neat  mixture  of  cement  and 
sand  for  that  purpose.  The  only  reason 
they  use  such  a  finish  would  be  to  close 
up  the  pores  if  the  wall  is  not  perfect- 
ly smooth  when  thd  forms  are  removed. 
We  cannot  see  any  reason  whatever  why 
the  silo  should  be  coated  if  the  forms 
leave  the  walls  smooth  enough.  We 
have  had  some  contractors  tell  us  that 
they  used  a  mixture  of  lime  and  ce- 
ment for  such  purpose.  That  is  a  very 
good  mixture  to  use  if  you  want  a  good 
chemical  action  to  take  place.  The  acid 
acting  on  the  lime  would  certainly  spoil 
the  ensilage  6  ins.  or  more  from  the 
surface  of  the  wall.  .A  neat  cement  mix- 
ture has  thus  far  proved  to  be  as  good 
as  any. 


might  in  time  affect  the  concrete  and 
that  one  ought  as  a  precaution  to  tar 
or  to  use  some  preparation  as  asphal- 
tum  on  its  inner  surface. 


333.     Discussion  by  Joseph  E.  Wing* 

Silage  in  a  concrete  silo  that  has  been 
washed  with  a  wash  of  pure  cement  and 
water,  as  thick  as  cream,  lo  seal  the 
pores,  so  that  the  wall  can  not  absorb 
moisture  from  the  ensilage,  keeps  per- 
fectly to  the  last   fragment. 

If  the  wall  is  coated  with  coal  tar 
or  pitch  it  will  be  non-absorbent  and 
will  keep  ensilage  perfectly  to  the  last 
shred.  The  one  thing  possible  of  harm 
from  the  concrete  wall  is  that  it  is  heat 
absorbent  and  may  prevent  as  high  tem- 
perature as  the  ensilage  should  attain, 
but  in  our  many  years'  experience  with 
the  concrete  silo  we  have  never  had  any- 
thing but  perfect  silage,  right  against 
the  wall. 

1  do  think  thai  the  acids   of  ensilage 


33;!.     Discussion  by  Prof.  J.  P..  D.wid- 

SON* 

It  is  a  very  common  contention  that 
ensilage  has  a  very  injurious  effect  upon 
the  walls  of  a  concrete  silo.  Our  ol)- 
scrvation  does  not  bear  this  out  in  any 
way.  It  is  no  doubt  true  that  acetic 
acid  in  ensilage  would  have  some  effect 
upon  concrete,  but  the  effect  is  so  small 
as  to  be  considered  negligible.  Rain 
water  charged  with  carbon  dioxide  is 
slightly  solvent,  but  we  do  not  worry  of 
late  in  regard  to  the  action  of  rain 
water  on  concrete.  We  have  been  in 
silos  which  have  been  filled  as  often  as 
14  times  and  there  was  no  appreciable 
effect  to  be  noticed. 


334.     Air-Slaked  Lime 

"/  have  several  barrels  of  ijuiek  lime 
that  has  bceu  exj'osed  to  the  iveather.  in 
broken  barrels  for  about  one  year.  Will 
you  kindly  let  me  know  if  this  material 
eould  be  used  as  hydraied  lime  in  out- 
side stueeo  work?  Proportions  of  mix- 
ture— lime,  sand,  cement  1:3:1." 

334.     Discussion  by  L.vwrence  Hitcii- 

COCKf 

Relative  to  the  serviceability  of  quick 
lime  which  has  been  exposed  to  the 
weather  for  about  a  year,  and  as  to  its 
use  for  outside  stucco  work,  we  would 
say  that  if  any  of  this  lump  quick  lime  is 
still  in  lump  form,  it  is  all  right  and  it 
can  be  used  for  outside  work.  If,  how- 
ever, it  has  become  a  fine  powder  it  has 
become  what  is  called  "air  slacked."  and 
in  air  slaking  a  large  percentage  of  the 
lime  returns  to  its  original  form  and 
chemical  composition  as  it  was  when  it 
was  lime  stone  and  is  useless,  therefore, 
for  purposes  where  lime  is  used. 


•Woodland  Far 
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334.     Discussion   by   K.   W    1,.\zei.i.** 

In  my  opinion,  it  would  not  be  advis- 
able lo  use  air  slaked  lime  for  outside 
stucco  purposes.  Air  slaked  lime  gen- 
erally consists  of  a  mixture  of  carbon- 
ated lime,  hydraied  lime  and  Cjuick  lime. 
The  particles  of  quick  lime  are  often  so 
thoroughly  coated  with  hydrate  and  car- 
bonate that  they  are  protected  from  the 
water  and  only  slake  after  a  consider- 
able length  of  time. 

It  has  been  the  writer's  experience 
that  plaster  or  mortar  made  from  air 
slaked  lime  pops  and  pits  after  it  has 
been  placed  upon  the  wall.  Air  slaked 
lime  also  works  short,  is  non-plaslic 
and  has  a  small  sand  carrying  capacity. 

•Prof,  .\gricultural  Engrg.,  Iowa  Stale  Col- 
lege, Ames,   Iowa 

tKelly  Island  I.ime  &  Transport  Co..  Cleve- 
land 

"•Chem.  Engr..   Portland,  Ore. 


:'.:S4.     Di.scussiON  by  S.  B.  Newberry* 

Air-slaked  lime  is  not  considered  of 
any  value  for  mortar  or  stucco  pur- 
poses. This  is  no  doubt  largely  due  to 
lime  becoming  converted  into  carbonate 
when  exposed  to  air.  I  should  think  it 
unlikely  that  the  weathered  quicklime 
described  could  be  used  advantageously 
for  any  purpose  other  than  for  agri- 
cultural. 


:')34.     Discussion   by   Henry   S.   Sp.\ck- 

MANf 

Quicklime  which  has  been  exposed  to 
the  weather  for  a  year  and  air  slaked  is 
not  available  for  use  in  stucco,  or  as 
a  substitute  for  hydraied  lime.  Its  only 
value  would  be  for  fertilizer  purposes. 
When  lime  air  slakes  it  does  not  turn 
to  a  hydrate,  but  to  a  carbonate,  and  as 
the  hardening  of  lime  is  dependent  on 
the  recarbonating  process,  air  slaked 
lime  would  simply  act  as  an  adulterant. 


334.  Discussion  by  C.  W.  Bovnton** 
We    doubt    whether    the    lime    in    the 

center  of  the  barrels  has  become  thor- 
oughly hydrated,  even  after  such  long 
exposure.  Since  it  is  absolutely  neces- 
sary, for  the  success  of  the  work,  that 
the  mortar  be  free  from  lumps  or  par- 
ticles of  unslaked  lime,  we  would  sug- 
gest that  the  lime  be  slaked  in  the  usual 
manner,  straining  off  the  liquid  through 
a  screen  to  remove  any  lumps,  and  sub- 
sequently use  it  as  lime  paste. 
Sng'g'estions    as    to    Froportions 

We  note  that  it  is  planned  to  use 
a  niixture  of  1  part  lime  to  3  parts  sand 
and  1  part  of  cement.  There  are  sev- 
eral objections  to  such  a  mixture.  In 
the  first  place  the  percentage  of  lime  is 
too  large  and  would  weaken  the  strength 
of  the  mortar.  Lime  is  not  absolutely 
necessary  for  use  in  cement  stucco  work, 
but  it  is  sometimes  employed  by  plaster- 
ers because  they  say  it  makes  the  mix- 
ture "fat"  and  easier  to  work  and  apply. 
If  lime  is  used,  the  amount  should  not 
exceed  10%  of  the  amount  of  cement  in 
the  mixture.  In  the  second  place  the 
mortar  is  too  lean.  Not  more  than  2 
parts  of  sand  should  be  used  in  the 
first  or  scratch  coat  and  the  same  ap- 
plies lo  the  mixture  for  the  second  and 
finish  coals. 

One  of  the  simplest  ways  of  projror- 
lioning  and  mixing  the  materials  is  to 
mix  the  lime  paste  with  the  sand  in  the 
proportions  of  1  part  lime  paste  to  !) 
parts  of  sand  (this  mi.xturc  can  be  made 
up  in  large  quantities)  :  then  mix  cement 
and  sand  in  the  proportions  of  1:1,  in 
small  batches  as  required  for  the  work, 
and  to  this  add  1  part  of  the  sand-lime 
mortar,  using  sufficient  water  to  produce 
the    desired    consistency, 

335.  Concrete    Slabs    for    Filter 

Work 

"I  ha''e  occasion  to  make  some  cement 
slabs  about  iS  ins.  .v  -'/  ins.  sq.  and  as 
thin  as  possible.    These  should  stand  or- 

•.Sandiisky  Portland  Cement  Co..  Ilay  Bridge, 
Ohio 

tPres.,  Henry  S.  Spackman  Engrg.  Co., 
Philadelphia 

•"Engr.  in  Clig.  Information  I'.ur.  Univ. 
Portland  Cement   Co.,   Chicago 
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diiiary  lujndling  and  yet  he  porous 
enough  for  a  filter. 

I  don't  -^vaiit  slabs  thicker  than  Yi"  or 
Yt^' .  I  li-ant  as  light,  thin  and  strong 
slabs   as   will   stand    ordinary    handling. 

J  hare  thought  that  a  proportion  of 
sazvdust  might  make  it  porous  enough. 
What  information  can  you  give  me?" 

3oo.     Discussion  by  Peter  DeLixde* 

Take  1  part  of  fine,  clean  sand  and  2 
parts  of  cement ;  mix  it  together  dry. 
Then  take  4  parts  of  fine  pulverized 
sawdust,  soak  it  in  water  for  a  few 
hours,  then  mix  it  well  together  with 
the  sand  and  cement.  Take  care  not  to 
get  this  mortar  too  thick.  Then  spread 
a  thin  layer,  say  about  Yi  in.  thick,  on 
the  bottom  of  the  18-in.  x  24-in.  mold, 
then  reinforce  it  by  placing  a  piece  of 
wire  cloth  on  it  and  spread  another  thin 
layer  of  mortar  on  top  of  the  wire. 
Press  it  very  firmly  together,  leave  it 
in  the  mold  in  a  shady  place  for  3  or 
4  days,  when  it  will  be  strong  enough 
to  handle. 


335.    Discussion  by  J.  D.  CAREYf 

I  would  suggest  t4iat  ground  cork,  as- 
bestos and  cement  be  used  in  parts  of 
about  4:1:1,  respectively. 

If  this  material  be  mixed  reasonably 
stiff  and  squeezed  under  a  press.  I  be- 
lieve the  slabs  will  be  as  desired.  Should 
cork  be  deemed  too  costly,  fine  torpedo 
gravel  might  be  used,  running  in  size 
from  wheat  to  corn.  Such  a  mixture 
will  be  more  fragile  than  the  first  one. 
It  will  be  heavier  also. 

•Zion  City,  111. 

tBIdg.  Contractor,   Cleveland 


336.    Long  Span  Concrete  Bridges 

"ll'hat   is   the   longest  span   reinforced 
concrete   bridge.'" 


330.     Discussion  by  H.  G.  Tvrkeli-* 

The  Risorgimento  bridge  over  the 
Tiber  at  Rome,  with  its  clear  span  of 
100  meters  (328.08')  is  in  many  ways  a 
striking  contrast  to  those  adjoining  it. 
The  deck  is  03'  6"  wide  and  47'  above 
low  water,  and  it  crosses  the  river  in  a 
single  span.  It  is  most  interesting  to 
note,  that,  after  a  lapse  of  more  than 
2,000  years,  the  world's  record  for  a  con- 
crete masonry  bridge  is  again  at  Rome, 
wliere  the  first  ones  originated.  Pons 
Aemelius,  which  was  completed  B.  C. 
142,  after  undergoing  numerous  re- 
pairs, continued  in  use  until  1890,  when 
most  of  it  was  removed  to  make  room 
for  a  new  steel  bridge.  The  most  inter- 
esting features  of  the  new  Risorgimento 
bridge  are  its  foundations,  flat  rise,  hol- 
low spandrels,  uncertain  action,  surface 
treatment,  and  method  of  erection.  The 
bridge  is  of  cellular  construction,  with 
thin  face  walls,  and  seven  interior  ribs, 
with  thin  slabs  at  the  softit  and  deck. 
It  cost  $7.30  per  sq.  ft.  of  roadway  sur- 

•Evanstoii,   III. 


face,  or  about  the  same  as  the  Walnut 
Lane   bridge   at    Philadelphia. 

The  Auckland  Bridge 

The  cuncretc  arch  bridge  on  the  North 
Island  at  Auckland,  New  Zealand,  has  a 
clear  span  of  .'320'.  In  addition  to  the 
central  span,  it  has  several  concrete 
girder  spans  of  35'  to  81',  the  longer 
ones  having  open  webs.  The  bridge  is 
40'  wide  including  the  two  6-ft.  side- 
Vi'alks.  and  147'  above  the  valley.  Its 
total  length  is  fllO',  and  the  two  main 
arch  rings  are  hinged  at  the  springs  and 
center.  The  floor  is  paved  with  asphalt 
and  the  walks  with  cement.  The  two 
parallel  arch  rings  supporting  the  span- 
drel columns  are  connected  by  wide  re- 
inforced concrete  tics. 

The  FittBhnrgfh  Bridge 

The  new  bridge  on  Larimer  Ave., 
Pittsburgh,  has  a  clear  span  of  300', 
the  longest  yet  completed  in  America. 
It  has  a  total  length  of  670',  and  at  its 
highest  point,  the  deck  is  113'  above  the 
level  of  Washington  Blvd.  beneath  it. 
It  is  very  light  and  ornamental,  its  two 
arch  ribs  supporting  the  spandrel  col- 
umns which  are  beneath  the  roadway. 
The  approach  corresponds  in  design  with 
the   bridge,   having   open    trestk   arches 


I-*iG.  2 — Elev.xtio.v  of  the  Concrete  Brioge  at  Auckl.\xd,  N.  Z. 
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terminating  in  comparatively  small  abut- 
ments. The  roadway  is  30'  wide,  and 
sidewalks  are  supported  on  projecting 
brackets.  Surfaces  are  finished  with 
horizontal  grooves  to  remove  the  form 
marks,  and  altogether  the  bridge  is  of 
the  most  modern  design  and  construc- 
tion. 
Bridges    At    Spokane    and    Cleveland 

The  Monroe  St.  bridge  at  Spokane 
has  the  next  longest  span  with  a  clear 
opening  of  281'.  It  is  of  the  same  type 
as  the  three  preceding  ones  at  Cleve- 
land, Stein  and  Philadelphia,  with  doub- 
le slabs  in  the  intrados,  separated  by  a 
space  of  about  16  ft,  which  is  bridged 
at  the  deck  with  the  regular  floor  con- 
struction. Other  features  are  its  open 
spandrels  and  overhanging  sidewalks, 
and  Dutch  towers  at  the  ends  to  be  used 
as  public  lavatories.  The  roadway  is 
50'  wide,  and  the  total  deck,  including 
sidewalks  is  71'  across.  From  end  to 
end  it  is  791'  long.  On  the  north  side 
of  the  river,  the  ground  is  naturally 
suited  for  an  arch,  but  on  the  south 
side,  heavy  abutments  are  carried  down 
to  140'  below  street  level.  These  con- 
sist of  four  parallel  walls,  4'  thick, 
joined  by  numerous  cross  struts  and 
braces. 

The  Detroit  Ave.  bridge  over  Rockj' 
river  at  Cleveland  has  a  central  span  of 
280',  and  five  approach  spans  of  44'  each. 
Its  total  width  over  railings  is  60',  and 
its  length  708'  As  previously  intimated, 
the  main  span  consists  of  two  separate 
arch  rings  18'  wide  at  the  crown,  and 
16'  apart.  On  these  arches  the  deck  is 
carried  on  cross  spandrel  walls,  the 
roadway  being  94'  above  the  water. 
Beneath  the  brick  pavement,  which  has 
two  lines  of  track  for  heavy  suburban 
cars,  are  two  subway  chambers  3'  x  11' 
for  pipes  and  wires.  The  main  arches 
contain  no  metal  reinforcing  except  in 
the   key  blocks. 

European  Bridges 

The  Stein-Teufen  bridge  over  the  Sit- 
ter river  in  Switzerland,  has  a  central 
arch  of  259'  in  the  clear,  and  a  total 
length  on  the  roadway  of  530'  The 
road  is  32'  wide  and  216'  above  the  riv- 
er. At  the  Teufen  end  are  two  ap- 
proach spans  of  33'  6",  and  four  at  the 
other  end,  the  central  piers  being  heav- 
ily reinforced  to  resist  unbalanced 
thrusts  from  the  adjoining  arches.  The 
main  rings  are  21'  6"  wide  and  4'  thick 
at  the  crown,  increa.sing  in  area  to  the 
springs,  and  reinforced  with  IJ^-in- 
round  bars  10"  to  18"  apart.  The  side- 
walks are  very  narrow,  only  2'  wide,  and 
they  are  guarded  by  balustrades  with 
openings  3'  wide,  crossed  by  grating  bars. 

The  reinforced  concrete  bridge  near 
Morbegno,  Italy,  over  the  Adda  river, 
has  a  single  span  of  70  m.  (229.66'), 
with  its  deck  carried  on  a  system  of 
four  spandrel  arches  at  each  side  of  the 
center  line.  The  ring  is  1.5  m.  (4.92') 
thick   at  the   crown   and   2.2   m.    (7.22') 

at  the  springs,  and  is  1.5  m.  (4.92') 
thick  at  the  crown,  and  2.2  m.  (7.22') 
thick  at  the  springs  and  the  rise  is  10 
m.    (32.8'). 

A  great  increase  in  span  length  over 
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former  bridges,  was  made  in  the  build- 
ing of  the  Greunwald  bridge  over  the 
Isar  river  at  Munich  in  1904,  where  the 
clear  span  is  230',  which  was  the  long- 
est span  up  to  that  time.  Three  steel 
hinges  were  introduced.  In  the  follow- 
ing two  years,  bridges  were  built  at 
Ulm  and  Kempton,  Germany,  with  spans 
of  210',  the  latter  having  three  hinges. 
The  main  arch  of  the  Gruenwald  bridge 
was  designed  independent  of  reinforc- 
ing, though  metal  was  afterwards  add- 
ed. The  ring  is  30"  thick  at  the  crown, 
36"  at  the  springs,  and  48"  at  the  quar- 
ter points.  Spandrel  columns  support- 
ing the  floor  systems  are  2  m.  apart 
transversely,  and  4  m.  apart  longitudi- 
nally. 

The  Saint  Claude  bridge  over  the 
Bienne  in  France,  with  a  span  of  65.7 
m.  (213.55')  was  erected  by  the 
Hcnnebique  Co.,  who  more  recently  built 
the  longest  span  over  the  Tiber  at  Rome. 
It  is  of  cellular  construction  with  springs 
at  different  levels,  and  crosses  the  river 
on  a  slight  skew.  It  differs  from  the 
Risorgimento  bridge  at  Rome  by  having 
an  open  archway  through  one  of  its 
abutments,  a  feature  which  is  very  evi- 
dent and  characteristic.  The  sides  are 
enclosed  with  spandrel  walls,  and  the 
deck  is  supported  on  transverse  vv'alls 
2  m.  apart.  The  arch  has  a  rise  of 
only  5.4  m.  (17.72'),  and  the  deck 
is  35  m.  (114.83')  above  water,  the  to- 
tal length  of  deck  being  9G  m.  (314.96'). 

Bridges   at  Philadelphia  and  Plttshnrgh 

Walnut  Lane  in  Philadelphia  crosses 
the  Wissahickon  valley  on  a  concrete 
bridge  at  a  height  of  147'  above  the 
river  bed.  The  main  arch  consists  of 
two  separate  rings  with  a  span  of  233', 
IS'  wide  at  the  crown  increasing  to  21' 
6"  at  the  springs,  the  two  rings  being 
separated  by  a  space  of  16'  at  the  crown, 
as  on  the  Luxemburg  stone  arch  bridge. 
The  main  arch  is  an  approximate  ellipse, 
with  a  rise  of  73',  and  the  floor  system 
is  carried  on  ten  cross  spandrel  walls. 
The  api)roaches  embody  five  other  arch- 
es of  53'.  The  road  is  0'  wide  and  the 
sidewalks  10'  each,  and  its  total  over 
all  length  is  585'.  It  is  all  solid  concrete 
without  reinforcing  excepting  in  minor 
parts.  The  exterior  surface  is  finished 
rough,  somewhat  similar  to  pebble  dash, 
but  of  coarser  grain,  with  exposed  stone 
chips  not  exceeding  i/t,"  in  size,  cleaned 
off  by  washing  before  the  cement  had 
hardened. 

The  Meadow  St.  bridge  at  Pittsburgh 
is  a  fine  design,  and  one  of  the  largest 
and  best  in  the  city.  The  center  opening 
is  209',  and  at  each  side  are  three  ap- 
proach arches,  making  a  symmetrical 
arrangement.  In  the  center  span  are 
three  reinforced  concrete  arch  ribs 
whose  curve  approaches  a  parabola,  the 
ribs  being  connected  at  the  panels  by 
struts,  and  the  deck  supported  on  span- 
drel Ijeams  and  columns. 
Proposed  structures 

While  the  above  descriptions  include 
the  longest  concrete  bridges  which  have 
been  completed,  a  numlicr  of  larger  ones 
have  been  proposed,  and  in  some  cases 
detail  plains  prepared.     A  Hudson   Me- 


morial bridge  at  New  York,  elaborate 
designs  for  which  were  made  some  years 
ago,  was  to  have  a  span  of  700'  with 
177-ft.  rise,  its  total  estimated  cost  being 
$3,800,000.  A  somewhat  similar  pro- 
posal was  made  in  1911  by  Kennard 
Thompson,  for  crossing  the  Niagara 
gorge  with  an  800-ft.  concrete  span.  The 
city  of  Pittsburgh,  only  last  year  con- 
templated a  great  concrete  bridge  1970' 
long,  with  a  420-ft.  arch,  but  on  account 
of  its  estimated  cost  of  $775,000,  this 
long  span  was  not  built.  Other  pro- 
posed long  concrete  spans  are  those  over 
the  Neckar  river  at  Manheim  with  a 
span  of  365',  and  one  proposed  some 
years  ago  for  carrying  the  New  York 
State  barge  canal  over  a  gorge  near 
Medina,  N.  Y.,  on  a  span  of  285'.  The 
design  with  two  spans  of  350'  each,  was 
offered  in  competition  for  the  bridge 
over  the  Mississippi  river  at  Fort  Snell- 
ing.  Minn.' 
The   Iiangwiez,   Switzerland,   Bridge 

A  bridge  now  under  construction  at 
Langwiez,  Switzerland,  to  carry  a  meter 
gauge  railway,  will  have  a  clear  span  of 
330',  with  a  rise  of  about  half  its  length. 
The  two  ribs  are  each  4'  deep  at  the 
crown  and  14'  at  the  springs,  and  they 
are  braced  together  at  intervals  with 
struts. 


337.     Silicate  of  Soda  Paint 

"Some  time  ago  the  following  formula 
was  given  to  us  to  make  a  paint  for  con- 
crete work,  claiming  that  it  could  be 
zvashcd  and  scrubbed: 

Silicate  of  Soda—N  grade 1  gal 

Oxide  of  sine  ground  in  water,  .i  lb. 
Flour  marble  enough  to  make  the 
whole   to   the   consistency   of  paint. 

We  have  followed  the  directions  and 
it  gives  a  beautiful  zvhite,  but  it  comes 
off  and  peels.  We  then  reduced  the  sili- 
cate to  about  20°  Bcaume  and  it  does 
not  entirely  come  off.  When  you  rub  it 
with  the  finger,  once  dried,  some  powder 
comes  off. 

Will  you  please  tell  me  the  cause  of 
that  trouble  and  the  remedy? 

If  you  know  of  any  work  on  silicate 
of  soda  paints  for  concrete,  will  you 
please  advise  me  the  name  of  the  work, 
that  of  the  firm  who  sells  it,  and  if  pos- 
sible, the  price?" 
337.   Discussion  by  Henry  A.  G.^rdner* 

On  account  of  the  fact  that  silicate  of 
soda  is  soluble  in  water,  a  paint  made 
therefrom  and  applied  to  an  exterior 
surface  of  cement  would  not  likely  give 
service  for  any  extended  period,  I  would 
suggest  that  better  results  will  be  as- 
sured if  an  oil  paint  such  as  is  men- 
tioned in  the  following  notes  be  used  : 

Some  complaints  have  been  noted, 
which  point  toward  the  fading  of  colored 
paints  when  applied  to  freshly  laid  ce- 
ment walls.  The  alkaline  lime  present 
in   the   walls   is   a   substance   which   be- 

iFnrtlier  dct.Tils  of  these  structures  may  be 
found  in  "Concrete  Bridges  and  Culverts"  and 
"History  of  Bridge  Engineering."  by  H.  G. 
Tyrell 

•Acting  Director,  The  Inst,  of  Industrial 
Research,   Washington,   D.    C. 
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comes  reactive  in  the  presence  of  mois- 
ture, and  under  such  conditions  might 
prove  destructive  to  certain  paints.  This 
difficulty,  however,  is  easily  prevented  by 
treating  the  surface  of  all  freshly  laid 
cement  work  which  is  to  be  painted,  with 
a  solution  of  zinc  sulphate  crystals  dis- 
solved in  water  in  the  proportion  of  3 
lbs.  to  1  gal.  Cement  surfaces  thus 
treated  may  be  painted  with  even  more 
enduring  results  than  wooden  surfaces, 
and  with  the  same  types  of  paint  that 
are  most  successfully  used  upon  wood, 
namely,  high-grade  prepared  paints  made 
upon  a  lead  and  zinc  base,  preferably 
tinted.  There  may  also  be  used  the  com- 
mercially prepared  cement  coatings 
which  are  specially  designed  for  this 
purpose,  and  which  are  made  upon  a 
lead,  zinc  or  lithopone  base  ground  in  a 
durable  and  flexible  exterior  vehicle. 
The  above  treatment  and  the  use  of  the 
above  named  paints  are  to  be  recom- 
mended for  the  damp-proofing  and  dec- 
oration of  all  exterior  concrete  struc- 
tures. This  does  not  apply,  however, 
to  submerged  masonry  which  is  subject- 
ed to  hydrostatic  pressure.  In  the  lat- 
ter case  special  waterproofing  paints 
made  upon  a  bitumen  base  are  used. 


338.     Preparing    and    Letting 
Bridge  Contracts 

"/  would  greatly  appreciate  some  in- 
formation as  to  the  manner  in  which  a 
contract  for  public  highway  bridge  con- 
struction should  be  prepared,  and  the 
letting  handled." 

338.     Discussion  by  A.  N.  Johnson* 

Concerning  the  practice  of  letting  pub- 
lic highway  bridge  contracts,  the  meth- 
od followed  in  this  office  is  that  pre- 
scribed by  the  Illinois  statutes,  so  far 
as  lump  sum  bidding  and  bonds  are  con- 
cerned. The  fact  that  the  Illinois  stat- 
utes, which  provide  that  counties  pay- 
ing for  a  bridge  shall  not  make  any  pay- 
ment until  the  bridge  is  complete,  makes 
a  lump  sum  bid  the  most  feasible 
method. 
^tniup    Sum    Payments 

On  small  jcjbs  this  docs  not  inflict 
any  serious  hardship  on  the  contractor 
or  extra  expense  on  the  community ;  but 
in  the  case  of  very  large  jobs  if  the  con- 
tractor can  receive  no  monthly  estimates, 
he  necessarily  must  have  capital  to  car- 
ry the  work  to  completion  and  the  cost 
of  doing  this  must  be  included  in  his 
bid.  To  this  extent  this  method  there- 
fore costs  the  community  perhaps  some- 
what more  than  would  be  the  case  if 
partial  payments  were  made. 
Bond  Beqnixed 

The  statute  also  requires  that  the  con- 
tractor shall  furnish  a  bond  for  double 
the  amount  of  the  contract  .so  that  there 
is  no  discretion  to  be  exercised  by  this 
department  in  this  matter.  While  the 
statute  does  not  require  that  a  surety 
bond  shall  be  given,  I  believe  in  general 
this  is  the  better  method. 
FreUmlnary  Information 

It   has  been   the   practice  of  this  de- 
partment to  issue  a  preliminary  notice, 

•Enur.,    Slate    of    Illinois    IliKhway    Commis- 
Kion.   SpriniificM,   III. 

September,  1913 


which  notice  describes  the  work  in  suf- 
ficient detail  that  the  contractor  may 
gain  accurate  knowledge  of  the  charac- 
ter of  the  job.  Quantities  are  also  giv- 
en, together  with  the  location  of  the 
work  and  what  information  may  be  at 
hand  as  to  the  availability  of  materials, 
the  character  of  the  roads  leading  from 
the  nearest  railroad  stations,  the  gen- 
eral features  of  the  bridge  site,  and  the 
estimate  of  the  cost,  the  object  being  in 
ordinary  cases  to  give  sufficient  informa- 
tion that  a  contractor  who  has  had  any 
experience  in  the  vicinity  may  readily 
furnish  a  mailed  bid  without  the  ex- 
pense of  inspection  of  the  bridge  site. 
Experience  has  proved  this  to  be  the 
practical   outcome. 

It  is  believed  that  the  engineer's  esti- 
mate of  the  cost  has  been  of  great  value 
both  to  the  contractors  and  to  the  pub- 
lic. To  the  contractors,  as  a  check  to 
them  in  making  up  their  bids,  and  to  the 
public  as  a  safeguard  against  excessive 
charges  which  might  be  the  case  where 
all  bidders  arbitrarily  raised  their  bids 
through   collusion. 

Attached  hereto  is  a  copy  of  our  con- 
tract form^  and  a  sample  of  one  of  our 
notices,  which  may  offer  some  additional 
suggestions.  It  will  be  noted  that  the 
plans  furnished  show  the  amounts  in 
detail  of  all  materials  required,  and  spe- 
cific specifications  regarding  the  qual- 
ity and  manner  of  placing  in  general, 
the  endeavor  being  to  advise  the  con- 
tractor precisely  as  to  what  is  desired, 
and  to  leave  nothing  'to  the  satisfaction 
of  the  engineer.'  Such  a  procedure 
necessitates  the  careful  preparation  of 
plans  and  requires  a  survey  of  the  bridge 
site,  but  experience  has  shown  that  the 
more  accurately  it  is  possible  to  pre- 
pare specifications  and  plans  for  a  given 
structure  based  on  an  intimate  knowl- 
edge of  the  work  to  be  done,  the  better 
will  be  the  results  both  in  quality  and  ul- 
timate economy  to  the  public. 

The  usual  methods  that  have  prevail- 
ed in  bridge  work,  not  alone  in  Illi- 
nois but  in  a  very  large  section  of  the 
country,  have  been  so  unbusinesslike 
and  loosely  conducted  that  the  gravest 
irregularities  have  become  more  nearly 
the  rule  than  the  exception.  The  result 
was  in  most  cases  inadequately  designed 
structures  at  exorbitant  prices  which 
condition  will  always  prevail  until  bridge 
work  is  put  in  the  hands  of  competent 
engineers  and  the  work  carried  on  in  a 
businesslike  way. 
Tbe  Kotice  TTsed 

A  specimen  of   the  preliminary  notice 
follows : 
Propose  Highway  Bridge  Construction 

Note:  The  following  information  is  believed 
to  be  correct  anfl  is  furnished  for  the  con- 
venience of  bidders  who  wish  to  make  mailed 
bids,  but  the  State  Highway  Commission  as- 
sumes no  responsibility  for,  nor  guarantees  as 
correct,  any  of  the  statements  made  herein. 

Advertisement 

Highway  Notice — Public  Lktting  of 

Contract 

Notice  is  hereby  given  that  sealed 
bids    will    be    received    for    the    fol- 

'This  contract  form  is  not  published  with 
Mr.  Johnson's  discussion — Editohs 


lowing  described  bridge  work  at  the 
time  and  place  indicated  below. 

More  detailed  information  may  be 
had  by  an  examination  of  the  plans 
and  specifications  prepared  by  the 
Illinois  Highway  Commission  which 
may  be  seen  at  the  Town  Clerk's 
office  or  may  be  obtained  upon  ap- 
plication in  writing,  from  the  Illi- 
nois Highway  Commission,  Spring- 
field,  Illinois. 

Bids  will  be  received  up  to  1 :00 
o'clock  P.  M.,  May  20,  1913,  at  the 
Court  House,  Mt.  Carroll,  Illinois, 
for  the  construction  of  three  rein- 
forced concrete  bridges  to  be  built 
in  Cherry  Grove  Township.  Carroll 
Countv.  Albert  Lindsay,  Town  Clerk, 
R.  F.'D.  No.  3,  Lanark,  Illinois. 

ZiER,  Leonard  and  Myers  Bridges: 
• — Spans,  30',  30'  and  22' ;  roadways, 
10';  height,  15',  15"  and  16'.  Esti- 
mated total  concrete,  93.8  cu.  yds., 
93.3  cu.  yds.  and  87.8  cu.  yds. ;  re- 
inforcing steel,  11,180  lbs.,  11,230  lbs. 
and    8,150    lbs. 

Nearest  railroad  stations,  Lanark, 
about  &y2  miles ;  Shannon,  about  5 
miles  and  Lanark  about  3  miles. 

Gravel  available  in  creek  bed  at 
25  cts. ;  at  pit,  about  3  miles  from 
Zier  bridge,  must  be  washed  and 
sand  added.  It  is  reported  that 
gravel  may  be  had  F.  O.  B.  cars  at 
Lanark  or  Shannon  for  $1.40  per 
cu.   yd. 

Present  bridges  wood,  18-ft.  span, 
wood  trestle,  40'  long,  and  wood, 
14-ft.  span.  Excavation  gravel,  av- 
erage depth  about  14  ft.,  5  ft.,  and 
13  ft.,  to  be  carried  about  'iVi  ft-. 
4  ft.  and  4  ft.  below  stream  bed. 

Engineer's  estimate  for  the  3 
bridges,  $4,250.00. 

Bids   will  be   received   on  basis   of 
completing  August   1st,   and   also   on 
basis    of    completing    September    30, 
1913. 
Springfield.  May  3,  1913. 

[Note:  Mr.  Johnson,  in  a  recent  let- 
ter to  the  editors,  states  that  the  new 
Illinois  Road  Law  materially  changes 
the  method  of  letting  contracts.  The 
above  general  suggestion,  however,  con- 
cerning the  practice  of  letting  contracts, 
will  still  hold  although  it  should  be  un- 
derstood that  these  notes  w(;rc  written 
prior  to   the   adoption   of  the  new   law. 

It  will  be  noted  that  the  present  stat- 
ute requirements  are  considerably 
changed  in  the  new  law  in  that  the 
county  suporintjendcnt  is  required  to 
pass  upon  bridge  plans  for  county  and 
township  work,  while  for  state  work, 
and  county  bridges  alone,  such  plans 
must  receive  the  approval  of  this  de- 
partment and  monies  cannot  be  paid  for 
such  work  until  approved  by  the  county 
superintendent.  The  new  law  was  ap- 
proved June  37,  1913 — Editors.] 


Auto  Testing  Track  of  Concrete 
After  using  a  concrete  testing  track 
54  mi.  long,  18'  wide  and  8"  thick  since 
October,  1910,  E.  Grunewald,  supt.,  Mo- 
line  Automobile  Co.,  East  Moline.  III., 
writes  Concrete-Cement  Age  : 

"We  feel  that  it  has  been  an  excellent 
investment  as  we  are  able  to  test  chassis 
at  any  time  without  any  interference  due 
to  road  conditions.  As  the  track  is  of 
reinforced  concrete  and  only  automo- 
bile traffic  is  allowed  on  it,  the  wear  is 
inappreciable."  Mr,  Grunewald  esti- 
mates that  the  track  is  circled  1,200 
times  each  day. 
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Correspondence 

South  America  through  the  eyes  of  a  concrete  eng-ineer 
miffht  well  he  the  title  of  the  letter  from  Mr.  'WagTier;  another 
letter  records  the  completion  of  a  concrete  chimney  on  the 
Pacific  coast  which  has  been  described  in  a  past  issue;  a  steel 
construction  tower  withstood  a  hurricane  that  wrecked  every- 
thing" else  in  the  vicinity:  correspondence  this  month  brings 
interesting   information    from   many    sources. 


Construction  Conditions  in  South 
America 

In  my  trip  through  South  America 
last  winter,  which  consisted  of  the  com- 
plete circuit,  down  the  east  coast  to 
Buenos  Aires,  across  the  Andes  to 
Chile,  and  back  by  way  of  Panama  and 
Jamaica,  I  paid  special  attention  to  the 
methods  of  construction,  and  more  par- 
ticularly to  the  use  that  is  being  made 
of    cement   an<l    concrete. 

The   Iiaboring  Class 

In  South  .\merica,  more  particularly 
in  the  larger  cities  of  Brazil  and  Ar- 
gentine, while  the  laboring  classes  re- 
ceive lower  wages  than  they  do  in  this 
country,  the  employers'  profits  are  much 
larger  and  the  country  seems  to  be 
markedly  divided  into  two  main  classes, 
the  very  rich  and  the  very  poor.  The 
cities  show  the  result  of  this  unequal 
division  of  wealth,  and  though  the  show 
places  and  show  streets  of  Rio  de  Ja- 
niero  and  Buenos  Aires  are  of  unrivalled 
beauty,  the  side  streets  where  the  peons 
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live,  crowded  together  in  the  utmost  tilth, 
tell  a  different  story,  and  it  is  surpris- 
ing how  they  manage  to  subsist,  for  the 
price  of  almost  everything  in  Brazil 
and  Argentine  is  double  what  it  is 
here.  On  the  west  coast  the  cost  of 
living  is  considerably  less,  but  wages 
are  also  lower,  so  that  the  condition 
of  the  working  people  is  practically  the 
same. 

The  living  quarters  of  the  peons  all 
over  South  America  are  more  or  less 
the  same,  of  the  very  cheapest  class  of 
construction.  They  consist  either  of 
adobe  huts,  or  if  of  l\i'o  stories,  they 
have  a  wooden  balloon  frame,  the  space 
between  the  studs  being  filled  in  with 
adobe  brick,  and  the  whole  face  finished 
with  a  coat  of  plaster.  The  adobe 
brick  are  made  from  ordinary  surface 
dirt,  which  is  worked  up  into  a  thick 
mud.  straw  is  then  si^read  over  the  top 
and  worked  through  the  mass  liy  men 
treading  on  it  with  bare  feet.  It  is 
tlien  put  into  bottomless  molds  of  the 
required  size,  and  left  to  dry  in  the 
sun.     Fig.  1  shows  the  Indians  in   Peru 


making    these    brick    on    the    streets    of 

CuzL-o. 

Cement  Stucco  on  Brick 

The  better  chi.ss  ut  buildings  on  the 
east  coast  are  made  of  very  rough  brick 
covered  with  cement  stucco,  generally 
trowelled  to  a  smooth  finish.  The  archi- 
tecture of  the  buildings  is  very  fine, 
and  in  the  use  of  cement  plaster  the 
.South  Americans  are  past  masters. 
There  seems  to  be  very  little  discolora- 
tion, the  buildings  remaining  clean  and 
wliite.  and  the  effect  is  most  charming. 
Fig.  2  shows  the  Monroe  Palace  at  Rio 
de  Janiero.  and  Fig.  3,  the  Hall  of 
Congress.  Buenos  Aires.  Fig.  4  .shows  a 
side  view  of  Hall  of  Congress,  and 
gives  a  good  idea  of  the  brick  con- 
struction and  the  plaster  work  being 
ap])lied.  The  brick  is  set  in  projecting 
cciurses  so  as  to  produce  a  very  good 
blind  for  the  stucco. 
Cost  of  Materials 

Machine  made  brick  in  Buenos  .\ires 
cost  from  $1.5.13  to  $18.90  per  M.  The 
cheapest  hand  made  brick  cost  $11.75 
per  M.  The  latter  are  not  of  the  stan- 
dard  shape,   being  wide   and   thin. 

Brick  walls,  13"  thick,  laid  up  with 
the  cheapest  lime  costing  $14.28  per  ton, 
cost  the  contractor  $2.00  per  sq.  m. 
(10.76  sq.  ft.).  The  best  lime  costs 
$21.  Outside  plaster  of  a  cheap  grade 
costs  2.5  cts.  sq.  m.  (21  cts.  per  sq.  yd.)  ; 
good  plaster  work  made  to  imitate 
stone  costs  84  cts.  sq.  m.  (70  cts.  per 
-sq.  yd.). 

Good  .sand,  which  must  be  brought 
from  Uruguay  by  boat,  costs  $2.10  per 
cu.  m.  ($1.60  per  sq.  yd.)  at  the  dock, 
or  $2.94  ($2.25  per  sq.  yd.)  delivered,  in 
Buenos   Aires. 

Imported  American  cement  in  Mar.. 
1913,  was  $3.80  per  bbl.  A  large  con- 
signment of  cement  costing  $1.04  F.  O. 
B.  the  ship  at  New  York  cost  the  im- 
porter $2.94  delivered  in   Buenos  Aires. 

Lumber  is  brought  mostly  from  the 
southern  states.  Spruce  is  the  cheap- 
est, selling  for  $52.40  per  M.  Hard 
pine  flooring  sells  from  $54.60  to  $67.20 
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By  a  dose  comi-arison   of  Fig.   3  and   Fig.  4   it   will   be  seen 
street  that  goes  down  past  the  Hall  of  Congress  at  the  right  of  Fi 
laid  up  in  projecting  courses  to  afford  a  good  bond  for  the  stucc 


BlENC 

that   Fi 


l)Iocks,  inlaid  with  white  stone  chips. 
The  base  plinth  and  pedestal  are  made 
of  concrete  containing  different  colored 
itones  and  shells  to  contrast  with  each 
other.  The  finish  is  rough  and  has  an 
appearance  of  being  brushed  while  fresh 
to  expose  the  stones,  but  this  may  be 
due  to  weathering. 

In  Southern  Peru  I  saw  no  concrete 
being  used,  the  buildings  other  than 
adobe  being  built  of  stone,  mostly  pum- 
ice stone,  which  is  light  and  easy  to 
cut. 
Jamaica 

-\  concrete  building  being  erected  irt 
Jamaica  is  shown  in  Fig.  9,  and,  as  can 
lie  seen,  it  is  of  skeleton  construction 
and  quite  up  to  date.  The  interesting 
point  about  this  photo  is  the  method 
of  handling  the  concietc,  which  is  all 
carried  up  to  the  top  of  the  building 
by  negro  women,  in  buckets  which  they 
balance   on   their  heads. 


per  M.     The  price  of  common  labor  is 
$1.47  to  $1.68   per  day. 

On  the  west  coast  much  more  con- 
crete is  used,  and  in  fact  all  the  new' 
building  is  being  done  with  concrete, 
though  of  a  very  poor  grade.  The  ma- 
terial is  all  right,  but  it  is  badly  mixed 
and  placed,  for  the  pouring  is  not  con- 
tinuous, very  few  forms  being  used, 
and  these  have  to  be  changed  contin- 
uallj-.  This  probably  accounts,  in  a 
great  measure,  for  the  fact  that  con- 
crete buildings   on   the   west   coast   con- 


ing is  carried  on  in  small  independent 
sections.  On  the  platform  to  the  left 
of  Fig.  G  two  carpenters  are  at  work 
preparing  to  raise  the  scaffold  for  the 
next  section,  and  two  men  are  placing 
and  tamping  the  concrete,  which  is  be- 
ing pulled  up  by  hand  in  a  small  bucket. 
The  bucket  can  be  seen  on  the  inside, 
just  below  the  platform.  Although  in 
some  respects  so  far  behind  the  times 
in  concrete  work,  I  w'as  surprised  to 
find  these  buildings  being  equipped  with 
stairways,  made  in  units  awav  from  the 


Church   Construction   is   Valparaiso,   Chile 


tain  almost  as  much  structural  steel  as 
if  no  concrete  whatever  was  used,  for 
in  most  instances  no  advantage  is  taken 
of  the  strength  of  concrete,  it  being 
used  only  as  a  filler.  In  many  cases 
buildings  are  put  up  of  balloon  frame 
construction  and  the  space  between  the 
studs  filled  with  concrete. 

Figs.  '}  and  0  show  a  concrete  church 
in  Valparaiso,  Chile,  in  course  of  con- 
struction. 

Fig.  7  shows  a  concrete  commercial 
building  being  erected,  and  Figs,  fi  and 
7  give  a  good  idea  of  how  the  concret- 

Srptcmher,  /o/? 


job.  The  rise  and  tread  were  made  in 
one  piece,  "L"  shaped  and  about  IMi" 
thick,  of  what  appeared  to  be  marble 
chips  and  finely  polished.  Some  of  the 
steps  were  8'  or  10'  long  and  curved. 
Cement  is  also  used  to  a  great  ex- 
te/it  for  making  tile  for  sidewalks. 
These  tile  are  R"  rir  Hi"  sr;  ,  with  inlaid 
designs. 


In  \'aIparaiso,  there  is  a  very  ancient 
church  shown  in  Fig.  8,  the  pillars  of 
which   are   made  of   segmental   concrete 


\'al 


ARAiso,  Chile 


The  Panama  Canal 

Going  on  to  Panama,  the  buildings, 
being  only  for  temporary  use,  are  con- 
structed of  wood,  but  at  Colon  the  new 
Washington  Hotel,  of  fireproof  con- 
crete construction,  is  a  beautiful  piece 
of  work,  and  the  new  station  at  Ancon 
is  another  proof  that  for  permanent 
buildings  in  the  future  concrete  will  be 
the  material  chosen. 

Concrete-Cement  Age  readers  will 
want  to  know  what  my  impression  was 
of  the  Panama  canal,  hut  I  can  only 
say  that  after  going  over  the  locks  and 
viewing  the  mountains  of  concrete  and 
the  tremendous  lock  gates  that  I  am 
.  at  a  loss  for  words  to  describe  the  im- 
mensity of  it.  Culebra  Cut  is  less  awe 
inspiring,  for  it  is  really  so  large  that 
one  loses  the  sense  of  proportion  and 
lon-ft.  cuts  do  not  look  more  than 
.50-ft.  The  future  water  level  of  the 
canal  is  marked  in  white  paint  along 
the  cut,  hut  owing  to  the  same  optical 
illusion,    the    depth    doesn't    look    more 
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than  enough  to  float  a  good  size  lake 
boat.  The  famous  earth  slides,  which 
start  a  quarter  or  half  a  mile  back 
from  the  cut,  do  not  appear  to  be  more 
than  a  few  hundred  feet  in  length. 
These  slides  do  not  come  suddenly,  but 
move  slowly  and  uniformly,  a  few  feet 


The   design   features 


TE  Co> 
eem  to 
ed  up 


STRUCTION    IN   JAMAICA 

conform   with   modern   methods 
in  bucl<ets  on  women's  heads 


The   concrete, 


each  day.  When  I  was  there  in  May 
they  were  just  starting  to  dam  the 
water  up  at  the  Gatun  dam,  and  when 
the  water  is  of  sufficient  depth  hydrau- 
lic dredges  will  be  used  to  remove  the 
balance  of  the  earth.  It  is  likely  that 
the  dredging  will  have  to  be  contin- 
ued for  a  number  of  years  to  take  care 
of  the  slides,  though  there  is  nothing 
menacing  about  them.  It  is  simply  a 
case  of  removing  enough  earth  from 
the  banks  to  bring  the  slope  down  to 
tlie  angle  of  repose  of  the  material. 

W.    E.   W.VCNER 

Contrg.  Engr., 
Toronto,  Can. 


Fig.    7 — Building   a    Concrete   Commercial 

Building   in   Valparaiso 

Note    the    reinforcing    steel    and    the    centering 


Fig.   8 — .An   Ancient  Church 
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A   Reinforced   Concrete   Chimney 
in  California 

The  accompanying  photographs  show 
the  completion  of  the  concrete  stack  de- 
scribed in  previous  issues.'  The  final 
pouring  was  made  on  May  5,  and  the 
brick  lining  was  completed  on  May 
24."  We  were  exceedingly  fortunate 
in  thus  having  prompt  and  satisfactory 
delivery  made  to  us,  for,  on  May  26, 
a  very  high  wind  accentuated  a  slight 
crumple  in  steel  stack  we  were  then 
using,  about  75  ft.  from  its  top,  and  the 
top  section  worked  around  on  this 
crumple  until  it  collapsed  and  the  top 
section  lell  and  bent  another  40-ft.  sec- 
tion over  on  the  standing  portion  of  the 
stack,  shutting  us  down  as  suddenly  and 
completely  as  if  a  gigantic  cork  had 
been  jammed  into  the  top  of  our  chim- 
ney. 

No  other  damage  was  done  and  work 
on  the  new  construction  was  rushed  to 
completion  and  the  stack  (concrete)  for- 
mally accepted  by  us  on  May  29th,  and 
received  its  first  furnace  gases  on  the 
31st  of  May,  when  a  wood  fire  was 
started  in  one  of  our  reverberatories. 
From  that  date  the  heat  of  gases  in  stack 
was  gradually  increased  as  the  other 
two  furnaces  were,  in  turn,  warmed  up 
previous  to  starting  their  oil  fires  until, 
Mil  June  nth,  we  got  everything  running 
lull.  The  temperature  of  the  gases  now 
passing  through  the  stack  is  about  310° 
C.  and  we  are  obtaining  an  over- 
supply  of  draft,  which  we  control  by  flue 
openings  for  the  admission  of  cold  air, 
llnis  greatly  diluting  the  furnace  gases. 

Thos.  B.  Swur 
Works  Supt.,  Mountain  Copper  Co., 
Martinez,  Cal. 


'P.  234  the  May  issue 

^This  chimney  was  desipned  and  bnilt  by  the 

nieral  Concrete  Const.  Co.,  Chicago 
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Fig.  1 — The  Completed  Con 


Comparative  Strength  of  Concrete 
Tile  Joists  and  Monolithic 
Slabs 

On  page  82  of  the  August  issue  an 
article  describes  tests  conducted  to  de- 
termine the  comparative  efficiency  of 
concrete  tile  joists  and  monolithic  slabs. 
In  this  article  the  statement  is  made  that 
the  concrete  tile  slab  developed  11% 
greater  strength  than  the  monolithic 
slab.  In  reference  to  this  last  point, 
editorial  comment  was  made,  pointing 
out  that  the  monolithic  slab  was  not  a 
typical  cross-section.  We  appreciate  this 
editorial  comment  as  the  statement 
made  in  the  article  might  be  misleading. 

What  the  test  showed  was  that  the 
concrete  tile  slab  had  11%  greater 
strength  than  monolithic  construction 
having  the  same  cross-section.  The 
words  in  italics  should  have  been 
added.  It  is  a  well-known  fact  that 
well-tamped  concrete  made  from  a  dry 
mix  will  invariably  show  greater  strength 
than  concrete  made  by  pouring  with  a 
wet  mix,  and  one  of  the  great  advan- 
tages of  concrete  tile  floors  lies  in  the 
fact  that  the  greater  portion  of  the  floor 
is  composed  of  this  quality  of  concrete 
The  test,  therefore,  was  if  anything,  de- 
cidedly favorable  to  the  monolithic  con- 
struction, since  the  quality  of  the  poured 
concrete  was  better  than  might  be  ordi- 
narily expected  on  the  job,  whereas  the 
concrete  tile  were  representative  of  the 
product  as  it  would  ordinarily  be  manu- 
factured. 

Concrete  tile  floors  are  especially 
adapted  to  long  spans  on  account  of  the 
great  saving  in  dead  weight,  as  will  be 
seen  from  the  fact  that  for  the  span 
and  load  used  in  the  test,  a  solid  slab 
would  have  to  be  16"  deep  and 
would  require  more  than  twice  as  much 
concrete  and  30%  more  steel. 

A.  B.  White 
White  &  Co., 
Spokane,  Wn. 


Concrete    at    the    Panama-Pacific 
Exposition 

It  seems  to  me  that  riur  Panama-Pa- 
cific International  Exposition,  to  beheld 
in  191.';,  will  oflfcr  a  good  opportunity  to 
hold  a  convention  of  reinforced  concrete 
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would  possess  considerable  educational 
value.  Ocular  demonstrations  are  easily 
remembered. 

Drawings,  and  scale  models  of  exe- 
cuted work  in  concrete,  reinforced  and 
otherwise,  if  exhibited,  would  present 
this  form  of  construction  interestingly 
and  instructively  to  millions  of  people. 

A  discussion  of  this  idea  among  your 
readers,  and  advertisers  should  be  of 
interest. 

G.  Alex.\xder  Wright 
Cons.  Arch., 
San  Francisco 


Stability  of  Steel  Construction 
Towers 

The  city  of  Youngstown,  Ohio,  is 
building  a  filtration  plant,  in  which  con- 
crete figures  very  extensively  as  a  con- 
struction material.  The  contractors  for 
this  work  are  the  W.  M.  Henderson  Co., 
and  part  of  their  plant  is  a  Lakewood' 
steel  hoist  tower  105'  in  height.  From 
this  tower  the  concrete  is  carried  about 
225  ft.  in  steel  chutes  supported  by  two 
intermediate  timber  towers  as  shown  in 
the   accompanying   illustration.     One   of 


Fic.    2 — A    Detail   View    Showing   the   Con- 
struction   Work    at    the    Plant    of    the 
Mountain  Copper  Co. 
This  view   was  taken  April   10,  1913 


engineers,  contractors,  cement  manufac- 
turers, etc.  Such  a  convention,  or  Con- 
gress, could  be  sufficiently  representa- 
tive to  illustrate  to  the  world  the  possi- 
bilities of  concrete,  and  particularly 
what  this  country  is  doing  along  these 
lines. 

Indeed,  such  a  convention  might  be 
made  truly  "international"  in  character, 
at  which  addresses  and  papers,  treated 
in  a  popular  way,  understandable  by  the 
general  public,  could  lie  given,  and  which 


^ii%"' 


■iG.    3 — The   Concrete    Chimney 
May  S.  101.1 
This   shows   the   slecl   stack   bchii 


Complrtf.d 
id    the   con- 
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sequently,  and  made  good  after  insert- 
ing artificial  stone  steps,  etc.,  the  degree 
of  fixing  is  regarded  as  insufficient,  and 
is  not  to  be  taken  into  account  in  com- 
puting the  strength. 


these  towers  is  about  00  ft.  in  height  and 
120  ft.  from  the  steel  tower.  The  other 
is  50  ft.  high  and  about  50  ft.  farther 
from  the  steel  tower. 

A  violent  wind  storm  passed  over 
Youngstown  in  the  latter  part  of  July, 
blowing  off  the  roof  of  a  box  car  on  a 
siding,  tearing  loose  the  cab  of  a  steam 
engine,  uprooting  trees,  tearing  the  roof 
off  buildings,  destroying  trolley  and  tel- 
ephone wires,  overturning  several  shan- 
ties, and  leveling  to  the  ground  both  of 
the  above  lumber  towers. 

With  the  destruction  of  the  two  tim- 
ber towers,  the  entire  line  of  chute  hung 
from  an  overhead  cable  attached  to  the 
top  of  the  steel  tower,  and  anchored  to 
a  dead-man  at  a  point  beyond  the  timber 
towers,  and  one  48-ft.  section,  supported 
from  one  end  only,  swung  from  the 
cable.  This,  of  course,  added  to  the  tre- 
mendous strain  on  the  steel  tower, 
which  was  guyed  by  steel  cables  securely 
anchored  to  dead-men. 

Mr.  Henderson  watched  the  progress 
of  the  storm  from  a  nearby  building, 
and  stated  that  the  steel  tower  swayed 
to  and  fro  slightly,  and  that  he  thought 
it  utterly  impossible  for  it  to  ever  sur- 
vive, but  to  his  amazement,  when  the 
cyclone  had  subsided,  the  steel  tower 
with  the  line  of  chute  hanging  to  it  re- 
mained tminjured  and  ready  for  work. 

Mr.  Henderson  stated  also  that  this 
steel  tower  saved  on  this  one  job  at 
least  $1,000.  As  an  illustration  of  the 
stability  of  steel  towers  in  a  wind  storm, 
this  instance  is  very  interesting  indeed. 
Cleveland,  O.  '        L.   R.   ■VVii.son 


The  Organization  committee  of  the 
Lincoln  Highway  Association,  with  head- 
quarters ill  Detroit,  Mich.,  has  issued  a 
folder  outlining  the  aims  and  purposes 
of  the  organization.  In  its  statement  of 
objects  is  the  following:  "Immediately 
to  promote  and  procure  the  establish- 
ment of  a  continuous  improved  high- 
way from  the  Atlantic  to  the  Pacific, 
open  to  lawful  traffic  of  all  description 
without  toll ;  and  to  be  of  concrete 
wherever  practicable." 

^The  Ohio  Ceramic   Engrg.  Co.,  Cleveland 
[126] 


German    Regulations    For    Rein- 
forced Concrete 

Discussing  the  new  Prussian  regu- 
lations for  reinforced  concrete.  Con- 
crete and  Constructional  Engineering 
(London)  states  that  several  important 
changes  have  recently  been  made  in  the 
building  regulations  of  Berlin,  which 
will  have  the  effect  of  facilitating  the 
economical  use  of  reinforced  concrete 
in  new  erections.  The  German  Con- 
crete Association  has  urg«d  that  the 
permissible  tensile  stress  in  the  steel 
reinforcement  has  hitherto  been  fixed  at 
an  unduly  low  figure.  The  Prussian 
Ministry  of  Public  Works  has  announced 
(April  22,  1913)  that  in  future  the  per- 
missible stress  will  be  increased  from 
1,000  kg./cm."  (14,200  lbs.  per  sq.  in.) 
to  1,200  kg./cm.''  (17,040  lbs.  per  sq.  in.), 
the  limit  allowed  in  constructions  of 
steel  alone,  provided  that  the  steel  em- 
ployed has  a  high  tensile  strength,  which 
is  fixed  at  a  minimum  of  4,200  kg./cm.' 
(59,040  lbs.  per  sq.  in.)  for  ^'^-in.  rod 
and  3,800  kg./cm.'  (53,960  lbs.  per.  sq. 
in.)  for  lJ-:J-in.  rod.  The  yield-point 
must  be  not  less  than  0  :G  and  not  more 
than  0  :7  of  the  breaking  load,  and  the 
elongation  not  less  than  25%.  Steel  of 
this  quahty  is  readily  obtainable. 

The  Berlin  building  authorities  ac- 
cepted this  regulation  May  15,  with  the 
proviso  that  the  tests  of  the  steel  must 
be  made  at  the  Material-Testing  Station 
at  Gross-Lichterfelde. 

Cbang'es  In  Chimney  Seslg'ns 

Certain  other  changes  liave  been  made 
by  the  Berlin  authorities.  One  of  these 
refers  to  reinforced  concrete  chimneys. 
The  thickness  of  concrete  over  the  rein- 
forcement must  not  be  less  than  4  cm. 
(V//')  in  order  to  protect  the  steel  from 
the  action  of  the  flue  gases.  The  con- 
ditions under  which  reinforced  concrete 
and  brickwork  may  be  used  together  for 
chimneys  are  also  defined.  Lastly,  it  is 
prescribed  that  staircases,  cantilevers 
and  floors  may  only  be  regarded  as 
fixed  at  the  ends  when  they  are  con- 
structed at  the  same  time  as  the  sup- 
porting walls  and  carried  up  together. 
Where  concrete  has  to  be  cut  out  sub- 


Building   Projects   Call   for 

Millions 

The  people  of  Pittsburgh  have  been 
accustomed  to  think  in  seven  figures,  or 
more,  for  so  long,  that  really  big  things 
that  are  going  on  in  their  midst  either 
pass  unnoticed  or  are  given  slight  at- 
tention. As  an  indication,  however,  of 
what  is  actually  being  accomplished  in 
a  single  line  of  endeavor,  the  follow- 
ing annoimcement  of  the  Pittsburgh 
Industrial  Development  Commission  re- 
garding local  building  projects,  already 
under  way  or  about  to  be  begun,  is  of 
interest : 

City  Hall  and  Court  House.  .$  8,000,000 
High  School  and  Elementary 

Schools     3,000,000 

New   Hotel,    Sixth   Ave.    and 

Smithfield    3.000.00O 

Kaufmann-Baer     Department 

Store    2,000,000 

Rosenbaum  Department  Store     1,500,000 

Pennsylvania  Freight  Sta 1,500,000 

Boggs    &    Buhl    Department 

Store    1.000,000 

Kaufmann   Bros.   Department 

Store     1.2.-)0,00O 

Masonic   Temple    1 ,000.000 

University   of    Pittsburgh 1.000,000 

Carnegie    Institute    of    Tech- 
nology           1.000,000 

Hostetter  Office  Bldg 750,000 

Republic  Bank  Note  Co 2.^>0.000 

Concordia  Club   200,000 

Nicola  Building 200,000 

Bedell  Building  150,000 

First  National  Bank  of  Alle- 
gheny            150,000 

Dollar  Savings  Fund  &  Trust 

Company   1  oo.dDO 

Henry  Buhl  Building UHi.dilo 

K.  Solomon  Building ."il,5(i0 

D.   F.   Henry  Building 49,000 

Moose  Club   500,000 

Model  Gas  Engine   Plant 500,000 

Pittsburgh   Furnace  Co 100,000 

Republic    Cliemical    Co.    Plant        500.000 
Duff  Manufacturing  Company        500,000 

Total  $23,350,500 

In  addition  to  the  foregoing,  there  is 
a  large  amount  of  building  in  progress 
in  various  parts  of  the  city,  the  cost  of 
which,  added  to  the  total  shown  above, 
will  constitute  a  grand  total  in  excess 
of    $25,000,000. 


John  Monks  S:  Co..  N.  ^■.  C,  have 
completed  a  new  pier  for  S.  E.  I. 
Maduro  &  Sons,  in  Schotgat,  the  inner 
1)ay  at  Curacao,  Dutch  West  Indies. 
The  pier  is  530'  long.  30'  feet  wide, 
wholly  of  reinforced  concrete,  on  piles 
of  the  same  material.  A  superstructure 
of  masonry  is  to  be  over  the  entire  pier, 
the  whole  structure  fireproof.  This  is 
the  first  attempt  to  utilize  the  inner  bay 
for  other  than  anchorage,  but  is  likely 
to  be  followed  by  others.  This  pier  can 
l)e  extended  to  1.500'  in  direct  line  as 
needed. 
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Concrete  Pontoons  for  a  Boathouse 


BY    D.    C.    FINDLAY* 


Watertight  boxes  of  concrete,  met  and  teredo  proof,  serre 
as  pontoons  under  a  floating  boat  bouse.  Tbe  construcitons 
feature  are  presented  in  detail 


The  universal  presence  of  the  teredo 
in  the  salt  water  of  the  ocean  renders 
the  hfe  of  wood  very  short,  when  used 
for  supporting  floating  boathouses,  etc. 
Lil<ewise.  steel  pontoons  require  special 
surface  coating  and  frequent  inspection 
to  ensure  them  against  being  corroded 
by  the  salt  water.  In.  the  design  of  the 
modern  boathouse  described  below,  con- 
crete w-as  used  for  the  novel  purpose  of 
building  the  pontoons,  as  it  is  unaffected 
by  eitlier,  if  properly  constructed. 
Placing  Forms  and  Steel 

The  outside  form  assembled  and  the 
reinforcing  in  position  is  shown  in  Fig. 
1.  The  walls  and  floor  are  only  2!^" 
thick  and  consequently  tlie  design  and 
installation  of  the  reinforcing  required 
great  accuracy  and  care.  Bars  '/■"  square 
were  carefully  bent  to  the  shape  of  the 
shell,  and  carried  along  the  bottom  and 
up  the  sides.  These  bars  were  spaced 
about  18  ins.  o.  c.  A  longitudinal  bar 
having  an  eye  turned  on  each  end  to 
fit,  was  driven  down  over  the  vertical 
portion  of  the  end  reinforcing  bars,  to 
about  1"  from  the  bottom,  on  each  side. 
A  similar  longitudinal  bar  was  fitted 
near  the  top,  and  the  ends  were  tied 
together  with  a  short  bar.  This  formed 
a  very  rigid  skeleton  steel  frame 
of  interlocked  bars,  which  could  not  be 
displaced  and  afforded  support  for  fast- 
ening the  intermediate  bars  in  position. 
On  this  framework  was  carefully  spread 
No.  26  style  triangle  wire  mesh.'  The 
lengths  were  cut  and  formed  so  as  to 
run  continuously  along  the  bottom  long- 
itudinally and  up  the  two  ends.  The 
sides  were  treated  likewise  and  the  wire 

*Ch.  Engr.  Victoria  Portland  Cement  Co., 
\"ictoria,  B.  C. 

'.•\m.    Steel  and  Wire   Co.,  Chicago 


pontoons  in  the  water  after  launching. 
A  center  partition  was  built  into  the 
side  walls  and  floor  and  consisted  of 
"ferro-dovetail"  sheets  with  their  ends 
projecting  V/i"  into  the  walls  and  plas- 
tered with  concrete  on  both  sides.  This 
stiffened  the  walls  and  made  two  sepa- 
rate watertight  compartments. 

For   attaching  the   sills   of   the  boat- 
house   J4"    bolts   threaded   at   the   ends 


Fic.  2 
In    Fig.   1    can   be   seen 
plainly  shown  in  the  above 
is  ready  to  be  towed  to  it 


.\  Reinforced   Conckete  Pontoon  Comp 

eye-bars   projecting  above   the   edge   of   the    for 
ised  in  handling  the  pontoons.     The 
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mesh  carefully  wired  at  every  intersec- 
tion with  the  J/i-in  .bars.  .'Kt  about  20 
in.  from  each  end  a  special  reinforcing 
bar  had  an  eye  welded  on  it,  at  either 
end,  and  projected  above  the  top  of  the 
finished  side  wall.  This  permitted  chain 
blocks  to  be  attached  for  launching,  etc., 
and  furnished  means  of  attaching  ropes 
for  towing  to  the  site  of  the  boathouse. 

The  boathouse  itself  is  100'  long  by 
37"  wide  and  a  clear  height  of  17'  G"  to 
the  bottom  of  the  roof  truss.  Calcula- 
tions of  the  weight  of  this  building  de- 
termined the  most  economical  size  of 
pontoon  to  be  16'  long  by  7'  6"  wide  and 
30"  deep. 

In  Fig.  3  is  shown  one  of  the  finished 


1   I'..    ]        [\  I      .  I  ,    :;.    i'l  HCE    FOR   A    CONCKLTE    POSTOO.V 

This  shows  in  detail  the  outside  form  ready  and  the  reinforcing  steel  in  place.  The  first 
operation  is  to  pour  the  floor,  then  quickly  place  the  forms  for  the  inside  wall  and  continue  the 
pourinR  of  the  walls  without  interruption.  The  pontoons  arc  7'  0"  wide  by  16'  long  by  2'  6" 
high.     The  walls  arc  i'/i"  thick 
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were  set  in  the  concrete  about  3  ins.  of? 
the  center  of  the  pontoon,  to  which  the 
6-in.  X  8-in.  sills  of  the  boathouse  were 
bolted.  This  offset  was  calculated  to  be 
sufficient  to  balance  the  extra  weight  of 
the  roof  slab  and  cause  the  pontoon  to 
float  true  in  the  water. 

It  will  be  noticed  that  the  deck  of  the 
pontoon  extends  on  one  side  only  and 
the  end  walls  were  cast  with  a  2"  fall 
from  the  center.  This  portion  of  the 
liontoon  is  outside  the  building  line  and 
the  roof  sheds  the  rain.  The  roof  is 
made  of  "ferro-dovetail"  sheets  with  a 
groove  Ys"  deep  resting  on  the  center 
partition  wall  and  fastened  to  the  ends 
and  side  by  f^-in.  carriage  bolts  which 
were  placed  in  the  green  concrete.  Both 
top  and  bottom  of  the  sheets  were  then 
plastered  with  a  1 :3  mixture  and  the 
linished  roof  slab  was  only  IJ^"  thick 
liut  of  remarkable  strength,  and  abso- 
lutely watertight. 
Weight  and  Floating  Power 

In  order  to  get  all  the  buoyancy  pos- 
sible, every  pound  of  weight  possible 
had  to  be  eliminated.  As  constructed, 
the  pontoons  weighed  about  8,000  lbs. 
and,  on  launching,  floated  to  within  J4 " 
'■f  calculated  water  line.  Each  pontoon 
supports  a  live  load  of  about  7,800  lbs. 

The  boathouse  under  description  has 
11  pontoons  under  it,  five  on  either  side 
and  one  on  the  forward  end,  while  the 
nthcr  end  of  the  building  containing  the 
large  swinging  doors  was  tied  together 
by  a  IJ^-in.  iron  bar  attached  by  gal- 
vanized bolts  to  the  top  of  the  pontoon, 
and  passing  between  guide  bolts  set  in 
the  bottom,  so  as  to  distribute  the  load 
in  a  vertical  plane.  The  horizontal  part 
fif  the  tie-rod   was  6'   below   water,  al- 
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-This  Shows  Pontoons  in  V 

On  the  bank  at  the  left  is  shown  a  pontoon  ready  for  the  deck  construction 
up  on  the  bank  is  shown  a  pontoon  with  the  outside  form  and  steel  plate  as  sho 
At  the  right  on  the  bank  is  shown  a  completed  pontoon,   and   one  is  in   the   water 
ground  already  launched.     The  launching  ways  are  shown  plainly  in  the  center 


lowing    the    yacht    to    pass    over    it    in 
entering  the  boathoiisc. 
Oeneral  Features 

The  building  is  rigidly  built  and  brac- 
ed and  the  roof  supported  by  trusses, 
both  roof  and  walls  being  covered  with 
a  special  F  crimp  galvanized  iron  with 
a  paneled  lattice  running  around  the  en- 
tire building.  In  Fig.  4  is  shown  an 
interior  view,  with  the  walks  around 
either  side.  Manholes  in  the  floor  allow 
inspection  of  the  inside  of  the  pontoons, 
which  are  used  for  storing  light  mate- 
rial used  about  the  yacht.  The  boat- 
house  is  held  in  position  at  one  end  by 
a  reinforced  concrete  pile  2-t"  sq.,  and 
at  the  other  end  by  a  floating  boom  at- 
tached to  the  shore.  A  floating  fender 
attached  by  spreaders  to  the  sill  was  in- 
stalled to  prevent  the  yacht  ramming 
the  pontoons  in  making  a  landing  along- 


side the  boathouse.  Landings  are  pro- 
vided at  the  entrance  to  facilitate  board- 
ing the  yacht.  One  end  of  the  front  of 
the  boathouse  is  partitioned  off  for  a 
room  for  the  captain. 

The  entire  building  is  lighted  and 
heated  with  electricity  and  has  fresh 
water  piped  all  over  for  quickly  filling 
the  yacht's  tanks  and  for  cleaning  pur- 
poses. 

In  constructing  the  pontoons,  3  cast- 
ing floors  were  built  on  the  beach,  of 
shiplap,  and  carefully  leveled  up.  These 
served  as  forms  for  the  bottom  of  the 
pontoon  and  two  sets  of  collapsible 
wood  forms  wefe  then  made  up,  which 
were  used  over  15  times  in  all.  The 
outside  forms  were  first  set  up  and  the 
reinforcing  carefully  placed  and  sup- 
ported from  the  bottom  by  small  con- 
crete  blocks   which    were   cast   into   the 
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floor.  The  floor  was  then  poured,  using 
a  wet  1 .2  mixture.  This  covered  the 
steel  completely  and  was  very  thorough- 
ly tamped  to  fill  all  the  voids. 

A  mixture  of  1:2:1,  using  for  the  ag- 
gregate screened  gravel  passing  a  Jj-in. 
ring,  was  then  poured  on  top  and 
brought  to  a  depth  of  2'/".  The  col- 
lapsible inside  form  was  then  qiuckly 
set  in  place,  and  braced  into  alignment, 
and  the  concreting  of  the  walls  contin- 
ued without  a  break.  Very  great  care 
was  used  in  the  mixing,  and  especially 
tamping  the  thin  walls  to  assure  the 
steel  being  thoroughly  enclosed  and  all 
air  expelled.  Very  gratifying  results 
were  obtained,  as  of  15  pontoons  built, 
not  one  showed  any  indications  of 
dampness  of  any  sort  when  launched. 
and  they  have  been  in  the  water  now 
for  nearly  9  mos. 

Forms  were  stripped  in  about  30  hrs. 
and  allowed  to  season  till  thoroughly 
set,  when  a  frame  was  placed  over  either 
end,  and  chain  blocks  used  to  lift  the 
pontoon  clear  of  the  floor,  when  launch- 
ing timbers,  10"  x  14",  were  placed  un- 
der on  rollers.  At  high  tide  the  pontoon 
was  about  6  ft.  above  the  water ;  an  in- 
cline runway  was  built  extending  into 
the  water  and  a  temporary  roof  built 
over  the  open  side  of  the  pontoon  to 
prevent  shipping  water  on  launching. 
Two  men  with  bars  easily  pushed  it  oflt 
the  floor  and  it  took  the  water  very 
easily.  A  motor  boat  then  took  it  in 
tow  for  about  a  mile  to  the  site  of  the 
boathouse   where    it   was   assembled. 

Accurate  account  was  kept  of  the  cost, 
which  amounted  to  $78  for  each  pon- 
toon,  including  launching. 

Considering  their  indestructibility, 
they  are  far  superior  to  anything  else 
and  prove  that  concrete  itself,  if  well 
placed,  is  a  sufficient  waterproofing 
agent,  as  no  waterproofing  was  used  in 
the  concrete. 

The  pontoons  and  boathouse  were  de- 
signed and  built  under  the  direction  of 
D.  C.  Findlay,  A.  M.  Can.  Soc.  C.  E., 
Ch.  Engr.  the  Vancouver  Portland  Ce- 
ment Co..  Ltd.,  Victoria,  B.  C.  for  R. 
P.  Butchart,  managing  director  of  the 
company. 


Even  the  mummies  who  have  stood 
the  wear  of  centuries  are  getting  into 
line  and  at  this  late  day  find  they  "need 
concrete  in  their  business."  London 
papers  tell  us  "that  the  roof  over  the 
Egyptian  Dept.  of  the  British  Museum 
is  being  raised  and  replaced  by  a  struc- 
ture of  reinforced  concrete  in  order  to 
render  the  department  fire  resistant  and 
to  improve  the  lighting  of  the  collec- 
tion." Will  the  pyramids  l)c  "next" 
in  the  use  of  the  great  modern  Iniilding 
material  ? 


In  a  recent  issue  of  F.nginecring  and 
Mining  Journal  a  correspondent  dis- 
cusses the  use.  in  silver  assaying,  of 
cement  cupels.  Bone-ash  cupels,  accord- 
ing to  the  correspondent,  are  not  all  that 
might  he  desired,  and  in  many  ways 
cement  offers  very  good  material. 
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At  the  Left  is  Shown  .\  Post  Cast  in  Place  and  Rex 
THE  Right  is  Shown  the  Outer  Form 

The  tar  paper  placed  in  the  slots  of  the  post  is  plainly  shown.     At  the  riRlit 
the  bottom  the  wooden   strips  which  make    the  openings  along  the  bottom  of  the  w 


Concrete  Fences  for  Elevated  Tracks 


In  Jamacia,  Long  Island,  which  is  now 
a  part  of  Greater  New  York,  the  Long 
Island  R.  R.,  backed  by  the  Pennsyl- 
vania R.  R.,  is  spending  millions  in  ter- 
minal improvements  and  yard  work.  The 
great  bulk  of  the  trackage  at  Jamacia 
is  elevated  and  the  railroad  engineers 
have  been  using  as  a  guard-rail  along 
the  side  of  their  elevated  track  work  a 
concrete  wall  without  openings  which 
has  many  interesting  features. 

In  building  railings  and  guard  walls 
for  concrete  bridges,  especially  arch 
bridges,  the  question  of  taking  care  of 
the  expansion  and  contraction  is  very 
important  and  precautions  are  always 
taken  to  eliminate  cracks  in  the  guard- 
rail. The  method  shown  in  the  accom- 
panying illustration  is  one  that  has  been 
developed  by  the  engineers  of  the  Long 
Island  R.  R.  and  is  especially  interest- 
ing as  it  has  been  used  on  their  work 
with  satisfactory  results. 

At  the  left  of  the  illustration  is  .shown 
the  post  which  is  cast  in  place.  When 
the  parapet  wall  is  poured,  reinforcing 
steel  is  left  projecting  at  the  places 
where  posts  are  located.  These  are  used 
to  tie  the  posts  into  the  top  of  the 
parapet. 

In  each  side  of  the  posts  arc  left  slots 
about  J4  in.  deep,  and  the  corners  of 
the  posts  are  chamfered  and  the  top 
is  beveled.  In  these  slots  are  placed 
several  thicknesses  of  tar  building  paper 
and  the  curtain  wall  in  between  the  posts 
is  poured  in  place.  This  is  done  as 
follows : 

Panels  are  built  of  timber  of  such 
dimensions  that  they  will  fit  in  between 
the  concrete   posts   and   are   as   wide   as 


the  wall  is  high.  These  arc  put  in  place 
and  held  in  place  liy  a  pair  of  waling 
strips  which  are  in  turn  held  at  the 
proper  distance  by  bolts.  This  panel 
wall  is  reinforced  as  shown  at  the  right 
of  the  illustration.  The  steel  is  wired 
to  keep  it  in  position. 

A  close  examination  of  the  illustration 
at  the  right  shows  small  triangular  strips 
placed  at  the  bottom  of  the  panel.  These 
are  to  provide  drainage  below  the  solid 
wall.  When  the  panel  is  removed  the 
strips  are  knocked  out,  leaving  a  cham- 
fered opening  along  the  bottom.  Where 
the  heavy  vertical  steel  comes  up  at  the 
center  of  the  panel  these  strips  are  left 
out,  making  a  shoe  resting  directly  on 
the  parapet  wall  and  helping  to  carry 
the  curtain  wall. 

The  posts  when  completed  and  before 
the  curtain  panel  is  placed  are  rubbed 
down  with  a  wire  brush,  exposing  the 
aggregate  sufficiently  to  produce  a  good 
cfTcct.  The  panels  when  completed  are 
rubl)od  smooth  with  cement  and  water 
making  a  pleasing  contrast  to  the  post. 


Construction  in  Formosa 

In  Taihoku,  Taiwan  district,  Formo- 
sa, a  new  government  capitol  is  rapidly 
Hearing  completion.  The  total  cost  of 
this  building  will  be  $1,250,000,  and  it 
is  to  be  completed  in  April,  1915.  For 
the  fiscal  year  the  Japanese  Imperial 
Diet  at  the  1913  session  appropriated 
$318,000  for  construction  costs.  Rein- 
forced concrete  is  being  used  extensive- 
ly in  the  substructure  and  superstructure. 
The  steel  is  being  furnished  l)y  the 
Trussed  Concrete  Steel  Co.,  Detroit. 
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Iowa  Road   Men  Inspect  Wayne 
County  Work 

The  first  step  toward  building  per- 
manent highways  in  Iowa  was  taken  last 
winter  when  the  state  legislature  enact- 
ed a  law  providing  for  the  creation  of 
a  state  highway  commission  and  the  of- 
fice of  county  road  engineer  in  each  of 
the  99  counties  of  the  state.  The  new 
commissioners  and  engineers  are  en- 
gaged this  summer  mapping  out  roads 
and  preparing  for  the  construction  of 
hard  surfaced  across-the-state  highways. 
Before  they  begin  actual  work,  however, 
they  are  endeavoring  to  learn  from  oth- 
ers of  best  methods  and  best  materials. 
Recently  a  party  of  them  accompanied 
by  prominent  road  enthusiasts  from  all 
over  the  state  took  special  train  for  De- 
troit to  inspect  the  roads  of  Wayne 
county,  Mich.  At  Detroit  they  were 
met  by  automobiles  and  with  Edward  N. 
Hines,  of  the  Board  of  Wayne  County 


Road  Commissioners,  as  guide  and 
demonstrator,  drove  for  60  miles  over 
the  concrete  roads  of  the  county  stop- 
ping frequently  for  close  inspection. 

How  favorably  they  were  impressed 
is  learned  from  the  following  remarks 
of  prominent  members  of  the  party. 

"We  went  with  certain  mental  reser- 
vations," said  J.  L.  Long,  editor  of  Road 
Maker,  Des  Moines.  "We  go  away  con- 
vinced." 

J.  W.  Holdcn,  of  the  State  Highway 
Commission,  made  the  declaration,  "I 
shall  be  surprised  if  the  next  Iowa  leg- 
islature does  not  pass  a  law  making  it 
possible  to  bond  the  counties  for  per- 
manent trunk  roads,  if  not  concrete,  at 
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least  with  some  surfacing  that  may 
prove  better.  At  the  present  time,  how- 
ever, I  know  of  nothing  that  compares 
with  what  we  have  seen  in  Wayne 
county." 

Dean  A.  Marston,  of  the  Iowa  State 
Agricultural  College,  and  also  a  member 
of  the  Highway  Commission,  has  ex- 
pressed himself  this  way,  "While  con- 
ditions on  unimproved  Iowa  roads  are 
not  so  desperate,  due  to  soil  conditions 
as  they  are  in  Michigan,  the  Hawkeye 
state  will  keep  abreast  of  the  times  and 
it  looks  as  though  concrete  offers  the 
solution  for  present  road  conditions." 

Already  there  are  a  few  concrete  roads 
in  Iowa.  Twenty  miles  have  been  laid 
near  Sioux  City  and  pronounced  a  suc- 
cess. In  Cerro  Gordo  coimty  near  Ma- 
son City,  about  30  more  miles  have  been 
built.  Smaller  stretches  have  also  been 
ciinstructed  at  several  other  places  in  the 
state. 


Accidents  will  happen  even  in  the  best 
regulated  work,  but  such  accidents  as 
may  be  guessed  at  in  the  two  views 
shown  herewith  should  be  and  are,  usti- 
ally  on  Wayne  county  work,  carefully 
guarded  against.  These  pictures  were 
taken  August  15  on  the  Michigan  ave- 
nue road  just  west  of  Denton  when  the 
concrete  construction  on  this  Wayne 
county  road  was  completed  to  the  county 
line  except  for  about  200  lin.  yds.  At 
this  stage  of  the  operation  with  a  little 
more  than  a  day's  work  ahead  of  the 
gang,  there  was  a  shortage  of  sand. 
Rather  than  stop  the  work  or  move  the 
gang  and  the  equipment  and  wait  for 
the  delivery  of  more  sand,  the  man  in 
charge  of  these  operations  chose  to  al- 
ter the  mixture  and  instead  of  a  mix- 
ture of  1  part  of  cement,  iVa  parts  sand 
and  3  parts  pebbles,  he  sought  to  make 
the  sand  last  through  the  day  by  usint; 
approximately  1  part  cement  1  part  sand 
and  ZVs  pebbles.  In  other  words  he  sub- 
tracted about  half  a  wheelbarrow  load 
of  sand  and  added  about  half  a  wheel- 
barrow load  of  pebbles  and  the  result 
in  the  upper  view.  Fig.  1,  is  clearly 
shown  in  a  mixture  going  out  of  the 
bucket  with  insufficient  mortar.  With 
this  mix  the  water  ran  away  with  the 
cement  and  the  pebbles  were  left  as 
shown  in  Fig.  1.  Considerable  spading 
was  required  to  .get  this  concrete  into 
any  kind  of  satisfactory  shape  and  the 
progress  of  the  template,  as  indicated 
in  Fig.  2,  was  rather  slow  and  somewhat 
difficult  because  the  stones  had  to  be 
forced  down  into  what  little  mortar 
there  was  to  hold  them. 

Fig.  3  shows  the  linishers  on  their 
l)ridgc  spanning  the  concrete  work  try- 
ing to  smooth  up  this  surface.  The  pic- 
ture plainly  shows  the  sharp  line  to 
which  they  have  finished  and  it  shows 
the  concrete  back  of  them  with  the  pro- 
truding pebbles.  Fig.  4  shows  the  sur- 
face just  about  as  it  was  left  by  the  fin- 
ishers. If  the  matrix  which  is  lacking 
in  sand  is  not  sufficient  to  bind  the 
stones,  a  short  piece  of  this  road  may 
fail  and  somebody  may  come  along  and 
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Experimental  Road  Work  in  Ohio 


STAFF   ABTICI.E 


The  Highway  Department  of  Oliio  did 
not  proceed  with  any  extensive  work  in 
the  construction  of  concrete  highways 
until  it  had  conducted  experiments  to 
determine  relative  wearing  quaHties  of 
various  road  materials.  Thus,  in  1910 
only  1.49  mi.  of  concrete  highway  were 
under  contract  and  in  1911  only  1.25  mi. 
In  1912  several  contracts  were  let  for 
a  total  of  40.39  mi.  of  concrete  roads 
and  bids  are  being  taken  and  contracts 
let  for  much  more  of  the  same  work 
this  year. 

The  experiments'  w'hich  led  up  to  this 
growing  exhibition  of  confidence  were 
begun  in  the  summer  of  1909  on  Nelson 
avenue — extending  north  from  Broad 
street,  Columbus,  and  the  work  is  near 
the  city  and  the  road  undergoes  fairly 
heavy  travel.  In  building  test  sections, 
each  of  which  is  approximately  400'  long, 
arrangements  were  made  to  do  the  work 
on  a  force  account,  paying  the  con- 
tractor 15%  of  the  payroll  for  his  outfit 
and  services. 

Nelson  avenue  had  been  macadamized 
several  years  before  and  there  was  a 
good  foundation  for  new  work.  The 
old  road  was  spiked  up,  new  stone  add- 
ed and  it  was  then  rolled  and  watered 
to  the  condition  of  a  finished  waterbound 
surface. 

The  accompanying  table  names  the 
various  sections — most  of  them  macad- 
am with  different  treatment.  The  lime- 
stone concrete  was  a  rather  dry  mix 
rolled  in  place  and  did  not  prove  satis- 
factory. The  table  shows  the  cost  of 
each  section. 

In  order  to  provide  a  record  of  the 
wear  on  the  different  sections,  levels 
were  taken  over  the  road  on  December 
22,  1909,  soon  after  the  completion  of 
the  work.  The  points  at  which  the  lev- 
els were  taken  were  carefully  located 
so  that  it  is  possible  to  ascertain  tht- 
amount  of  wear  by  releveling  at  any 
time.  Readings  were  taken  on  the  cen- 
ter line,  and  at  4'  and  8',  both  east 
and  west  of  centers,  at  five  stations  on 
each  section,  making  a  total  of  25  read- 
ings on  each  section  of  400'. 

The  work  was  releveled  in  September, 
1910,  and  again  on  November  11,  1911. 
The  diflerecnces  in  elevation  are  shown 
in  hundredths  of  a  foot  in  the  annexed 
table,  and  the  amounts  are  the  average 
of   five   points   on   each    section. 

Several  causes  contribute  to  the  dif- 
ference in  elevations  noted  on  December 
22,  1909,  and   November  11,  1911. 

1.  On  December  22,  1909,  the  day  on 
which  the  first  levels  were  taken,  the 
ground  was  frozen  to  a  depth  of  several 
inches,  while  on  November  11,  1911,  the 
day  on  which  the  last  set  of  levels  were 
run,  there  was  no  sign  of  frost.  The 
fiost  on  December  22,  1909,  undoubtedly 
ciused  the  road  surface  to  he  higher 
than  when  there  was  no  frost  present. 

'Described  Riillctins  12,  13  and  15  of  Stale 
of  Ohio  Highway  Dept. 
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2.  The  wear  resultin.a  from  traffic 
naturally  would  lower  the  ^surface  of  the 
road. 

3.  The  exuding  of  the  binder  on  the 
treated  sections  during  the  warm  weath- 
er caused  a  raise  in  surface  elevation 
at  many  points. 

4.  The  surface  of  the  sections  located 
near  the  intersecting  roads  has  been 
raised  somewhat  by  mud  being  carried 
onto  the  roadway  from  adjoining  earth 
roads. 


5.  Many  of  the  treated  sections  were 
covered  with  an  excess  of  screenings 
when  first  completed.  These  screenings 
rapidly  wore  away  until  the  wearing 
surface  of  large  stone  was  exposed. 
This  resulted  in  a  rapid  rate  of  wear 
for  the  first  year. 

Causes  3  and  4  tend  to  counteract  the 
effects  of  causes  1,  2  and  5. 

The  experience  of  the  highway  depart- 
ment of  Ohio  after  watching  seventeen 
400-ft.  experimental  sections  for  two 
years  and  perhaps  more  especially  in 
noting  conditions  of  wear  which  are  giv- 
en in  the  table,  page  .  .,  undoubtedly  led 
up  to  more  active  work  in  concrete  high- 
way construction  which  was  done  in 
1912,  when  contracts  were  let  for  more 
than   40   mi.   of   this   work,   not   all   of 


TABLE   SHOWING   \VE.-\R   ON   THE   NELSON    AVENUE 

E.XPERIMENTAL   ROAD 

FROM  DECEMBER  22.  1909 

,  TO  NOVEMBER  11, 

1911. 

Cost  of 

Sft. 

4  ft. 

Center 

4  ft. 

8  ft. 

for  400 

Section 

east 

east 

Line 

west 

west 

Average*  ft 

Section* 

1, 

Glutrin    

.1)8  ft. 
.04  ft. 

09  ft. 

10  ft. 

.05  ft. 
.06  ft. 

.01  ft. 
.06  ft. 

.04  ft. 
.09  ft. 

.054  ft. 
.07    ft. 

$560.78 

2. 

Standard   Asphalt    . 

446.69t  • 

3. 

Pioneer     Asphalt    . . 

.0.5  ft. 

03  ft. 

.03  ft. 

.03  ft. 

.08  ft. 

.044  ft. 

663.26 

4. 

Tarvia    "X"     

.01  ft. 

05  ft. 

.06  ft. 

.08  ft. 

.05  ft. 

.05    ft. 

570.80 

Travia    "B"     

.08  ft. 

03  ft. 

.04  ft. 

.03  ft. 

.04  ft. 

.044  ft. 

497.24      , 

6. 

Indian    Asphalt    . . . 

.01  ft. 

06  ft. 

.05  ft. 

.06  ft. 

.05  ft. 

.046  ft. 

500.09t., 

Ugite     

.05  ft. 
.06  ft. 

08  ft. 
08  ft. 

.09  ft. 
.07  ft. 

.08  ft. 
.06  ft. 

.05  ft. 
.02  ft. 

.07    ft. 
.058  ft. 

651.98     ' 

8. 

Fairfield    Asphalt     . 

602.90  '" 

9. 

Asphaltoilene     

.08  ft. 

05  ft. 

.07  ft. 

.10  ft. 

.09  ft. 

.078  ft. 

568.38    n 

10. 

Rock  Asphalt   

.11  ft. 

05  ft. 

.06  ft. 

.07  ft. 

.09  ft. 

.076  ft. 

751.70 

11. 

Carbo  Via   

.02  ft. 

11  ft. 

.12  ft. 

.12  ft. 

.07  ft. 

.088  ft. 

568.95 

12. 

Concrete    Macadam. 

.06  ft. 

08  ft. 

.08  ft. 

.05  ft. 

.07  ft. 

.068  ft. 

481.44 

13. 

Taroid 

.04  ft. 
.04  ft. 

09  ft. 
02  ft. 

.10  ft. 
.08  ft. 

.08  ft. 
.05  ft. 

.03  ft. 
.03  ft. 

.068  ft. 
.044  ft. 

596.70 

14. 

Petrolithic    

622.60 

15. 

Limestone  Concrete. 

.05  ft. 

04  ft. 

.03  ft. 

.01  ft. 

.03  ft. 

.032  ft. 

OftS  t>\t 

16. 

Gravel    Concrete    .  . 

.01  ft. 

00  ft. 

.01  ft. 

.01  ft. 

.05  ft. 

.016  ft. 

607.96 

17. 

Waterbound  Macadar 
tBinder  donated 

n     .04  ft. 

08  ft. 

.08  ft. 

.06  ft. 

.04  ft. 

.06    it. 

o4y.uu 
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FLOATING  THE  SURFACE 


Wayne  County.   Michigan 


This  picture  taken  on  the  Warren 
road  ,  July  26,  shows  the  finishers  at 
work.  It  will  be  noticed  that  the  bridge 
is  directly  over  an  expansion  joint  and 
that  the  T-iron  has  been  removed.  The 
surfacing  is  done  (after  the  template  has 
passed)  using  a  home-made  wooden 
trowel  which  consists  of  a  light  handle 
attached  to  a  Ji-'m.  board,  16"  long  and 
4"  wide. 

A  reader  of  Concrete-Cement  Act.. 
who  had  looked  into  the  matter  of  sur- 
facing to  a  considerable  extent,  sug- 
gested the  other  day  that  the  float  or 
trowel  or  whatever  is  used,  should  be 
wielded  in  a  motion  away  from  the 
joint,    rather    than    toward    it,    for    the 


reason  that  the  action  of  the 
trowel  or  the  float  is  to  carry 
line  particles  of  neat  cement 
witli  it.  This  fine  material, 
which  is  by  no  means  the 
strongest,  would,  in  troweling 
toward  the  joint,  lodge  in  a 
heavier  coating  next  to  the 
joint,  thus  making  the  concrete 
weakest,  where  it  should  be 
strongest,  if  it  is  to  resist  the 
pounding  which  is  occasioned 
liy  the  slightest  irregularity  in 
^  the  surface  at  the  joint.  It 
was  noticed,  however,  in  the  Grosse 
Pointe  work  that  the  use  of  the  T-iron 
at  the  joint  and  the  approach  of  the  tem- 
plate to  this  iron  results  in  the  accumu- 
lation of  surplus  material  at  the  joint, 
and  as  has  already  been  pointed  out  in 
describing  other  construction  kinks,  in 
this  issue,  while  most  of  the  surplus  is 
removed  with  a  shovel,  there  is  usually 
a  trifle  too  much  material  when  the  T- 
iron  has  been  removed  and  the  finishers 
with  their  floats  get  to  work  at  the  joints. 
The  natural  tendency,  therefore,  is  to 
float  this  surplus  back  from  the  joint, 
and  it  was  noticed  that  the  finishers 
were  doing  just  this  and  practically  all 
of  the  strokes  of  the  float  were  away 
from  the  joint  rather  than  toward  it. 
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which  was  completed  last  year.  More 
contracts  are  being  let  this  year  and  ten- 
ders on  other  work  being  asked  for.  The 
roads  are  being  built  in  12-ft.,  14-ft.  and 
16-ft.  widths,  and  in  most  of  them,  the 
concrete  is  7"  thick  in  the  center  with 
a  crown  of  ^4"  to  the  foot  on  a  flat  sub- 
grade.  Although  the  highway  depart- 
ment seems  to  have  been  much  pleased 
with  the  results  of  experiment  No.  Hi 
with  gravel  concrete,  on  the  Nelson  ave- 
nue work,  as  described  on  foregoing 
pages,  in  all  probability  the  transverse 
cracks  coming  at  fairly  regular  inter- 
vals, as  reported,  led  to  the  adoption  of 
predetermined  joints  every  30'.  These 
joints  are  being  tilled  with  tar  or  asphalt 
but  are  not  given  any  special  protection 
in  the  way  of  steel  plates.  The  specifi- 
cations for  concrete  highway  work  which 
are  given  below  do  not  definitely  re- 
quire washed  material.' 

Followin.i?  are   the   Ohio   specifications 
in  abstract : 
SCaterials 

Limestone  or  slag  for  concrete  shall 
meet  the  following  requirements:  In 
the  abrasion  test  a  per  cent  loss  of  not 
more  than  10,  a  factor  of  hardness  of 
not  less  than  12  and  a  factor  of  tough- 
ness of  not  less  than  5. 

Gravel  shall  consist  of  granite,  quartz 
or  limestone  pebbles.  These  pebbles 
shall  be  of  spherical  or  ellipsoidal  shape 
and  of  a  hard,  tough  and  durable  mate- 
rial.' 

Immediately  before  anji  concrete  is 
placed,  the  sub-grade  must  be  in  a  moist 
condition.  Where  the  sub-grade  is  dry 
and  of  a  porous  nature,  the  above  men- 
tioned condition  shall  be  secured  by 
sprinkling. 

Wherever  it  is  possible  to  do  so,  the 
concrete  materials  shall  be  stored  out- 
side of  the  portion  of  the  road-  to  be 
paved. 

The  ingredients  of  the  concrete  shall 
be  mixed  in  the  proportion  of  1  sack 
of  cement  to  not  more  than  V/z  cu.  ft. 
of  fine  aggregate  and  3  cu.  ft.  of  coarse 
aggregate.  A  cu.  yd.  of  concrete  in 
place  between  neat  lines  shall  in  no  case 
contain  less  than  7  sacks  of  cement. 

Fine  aggregate  shall  consist  of  durable 
particles  of  sand,  crushed  stone  or  grav- 
el screenings  which  will  pass  a  screen 
having  openings  Y^"  in  diameter,  and 
which  .shall  be  graded  down  uniformly 
to  particles  passing  a  No.  40  screen ; 
provided,  however,  that  not  more  than 
30%  of  the  material  will- pass  through 
the  No.  10  screen.  Fine  aggregate  shall 
be  of  such  a  quality  that  mortar  com- 
posed of  1  part  Portland  Cement  and  3 
parts  fine  aggregate,  by  weight,  when 
made  into  standard  briquettes  will  show 
a  tensile   strength  at  least  equal  to  the 


Road  Building  Kinks 

TRIMMING  THE  EDGES 


Michiga 


"It  is  said  that  some  difficulty  has  been  ex- 
perienced in  getting  clean  materials  into  some 
of  the  work.  On  a  road  being  built  near 
Scotland.  O.,  the  gravel  used  is  practically  all 
quartz  and  as  it  comes  out  of  the  pit  nearby,  is 
coated  with  a  fine  red  dust.  This  work  was  visit- 
ed on  a  day  (July  2fi)  when  construction  oper- 
ations were  not  in  progres's,  but  there  were  no 
evidences  that  the  material  was  being  washed, 
although  a  certain  portion  of  this  dust,  appar- 
ently was  being  screened  out.  Part  of  this 
Scotland  road  built  last  year  is  showing  quite 
a  few  cracks,  particularly  in  the  low  part  of 
the   road  toward  the  foot  of  a  hill. 

•The  quartz  pebbles  being  used  on  the  .Sent- 
land  road  (see  footnote  1)  are  nearly  all  el- 
lipsoidal and  rather  smooth — so  smooth  that 
with  the  least  coating  of  dust  a  good  mechan- 
ical bond  would  seem  almost  impossible — the 
sharp  pieces  in  the  aggregate  arc  the  excep- 
tion. 
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This  picture  was  taken  on  Michigan 
avenue,  just  west  of  Denton,  Aug.  15. 
As  soon  as  the  concrete  has  set  firmly 
enough  so  that  the  side  forms  can  be 
removed,  a  man  goes  along  the  edge  of 
the  concrete  and  trims  it  off  with  a 
shovel  as  shown.  It  happens  that  this 
edge  shown  in  the  photograph  comes 
next  to  the  electric  railway  line,  so  there 
is  hardly  any  shoulder  construction  to 
lie  done.  Where  the  shoulders  do  come, 
it  is  important  that  this  construction  of 
Li  ravel  and  crushed  stone  lap  over  the 
1  dge  of  the  concrete  in  such  a  way  that 
there  is  no  sharp  edge  of  concrete  to 
Ireak  off  under  traffic  in  running  over 
tlie  shoulder  onto  the  concrete,  and  over 
the  concrete  to  the  shoulder.  It  was 
proposed  by  the  County  Road  Commis- 
tioners  at  one  time  to  use  side  forms 
with  a  bevel  strip  of  some  kind,  which 
would  make  it  possible  to  leave  the  edge 
in  proper  condition  without  trimming 
off  afterward.  Further  consideration  of 
the  matter,  however,  led  to  the  belief 
that  the  additional  labor  required  in  get- 
ting the  concrete  well  placed  under  such 
forms  would  more  than  counterbalance 
the  waste  of  concrete  and  the  labor 
occasioned  in  trimming  off. 


strength  of  1:3  mortar  of  the  same  con- 
sistency iTiade  of  the  same  cement  and 
Standard  Ottawa  sand. 

Coarse  aggregate  shall  consist  of 
crushed  boulders,  crushed  limestone  or 
gravel  that  will  pass  through  a  screen 
having  openings  V/2"  in  diameter  and  lie 
retained  upon  a  screen  having  openings 
%"  in  diameter.  Each  particle  shall  be 
clean,  hard,  durable  and  free  from  all 
deleterious  matter.  It  is  required  that 
the  material  be  uniformly  graded  from 
fine  to  coarse  between  the  sizes  above 
specified. 

Water  to  be  used   shall  be  free  from 
sewage,  oil,  acid,  strong  alkalies,  or  veg- 
etable   matter,   and    shall    be    reasonably 
free  from  clay  or  loam. 
Mixing'  and  Flaclner 

The  mixture  should  W  rather  wet  but 
not  sloppy. 

When  the  completion  of  a  section  ex- 
tcndin.g  between  expansion  joints  is  un- 
avoidably interrupted,  cross- forms  shall 
be  so  placed  as  to  produce  a  vertical 
joint  parallel  to  the  expansion  joint. 
When  the  placing  of  concrete  is  re- 
sumed, the  cross-forms  shall  be  re- 
moved and  the  new  concrete  so  placed 
that  there  will  be  practically  no  space 
between  the  old  concrete  and  the  new. 
.Mter  the  surface  of  the  concrete  has 
been  shaped  by  the  use  of  the  template, 
it  shall  be  flf)ate(l  in  su'-h  a  manner  as 
thoroughly  to  compact  the  concrete  and 
produce  a  surface  which  conforms  to 
the  exact  crown  shown  on  drawings. 
As  soon  as  the  concrete  has  taken  its 
initial  set,  its  surface  shall  be  roughened 
with  a  wire  broom  drawn  from  center 
to  sides  of  the  pavement.     The  finished 


surface  of  the  concrete  shall  conform 
so  nearly  to  that  indicated  on  the  plans 
that  it  will  nowhere  vary  more  than  Yi" 
from  the  previously  described  template 
or  a  10-ft.  straight  edge  applied  to  the 
surface  of  the  concrete  and  parallel  to 
the  center  line  of  the  pavement. 

At  intervals  of  30'  there  shall  be  con- 
structed transverse  expansion  joints. 
Such  joints  shall  be  straight  and  per- 
pendicular to  the  center  line  of  the 
|)avement,  shall  extend  through  the  full 
depth  of  the  concrete  and  corresponding 
points  on  the  two  edges  of  the  joints 
shall  be  at  the  same  elevation.  Expan- 
sion joints  shall  be  constructed  by  one 
of  the   following  methods: 

1 — A  steel  plate  cut  to  the  exact  cross- 
section  of  the  finished  pavement  shall 
be  placed  at  the  end  of  each  section  and 
lirrnly  held  in  position  by  stakes  until 
tlie  work  of  placing  the  concrete  has 
progressed  to  a  point  not  less  than  2' 
beyond  the  joint.  The  stakes  shall  then 
be  pulled  and  the  plate  allowed  to  re- 
main in  place  until  the  concrete  has 
hardened  sufficiently  to  retain  its  shape. 
Great  care  must  be  exercised  in  remov- 
ing the  plate  in  order  that  the  edges  of 
the  concrete  will  not  be  cracked  or 
broken.  The  plates  must  be  frequently 
cleaned  and  oiled  to  prevent  adhesion 
of  the  concrete.  The  completed  joints 
-shall  not  be  less  than  14"  nor  more  than 
'/."  in  width.  The  joints  shall  be  poured 
full  of  properly  heated  tar  or  asphalt 
of  such  a  quality  that  it  will  not  run  at 
a  temperature  of  100°  F.  and  will  not 
be  brittle  at  0°  F. 

2 — Expansion  joints  may  be  formed 
by  inserting  during  construction  and 
leaving  in  place  a  total  thickness  of  %" 

September,  i^rj 


of  tarred  paper  or  felt  treated  with  tar 

or  asphalt. 

Cnrlng- 

Within  1  hr.  after  the  surface  of  the 
concrete  has  been  floated,  it  shall  be  pro- 
tected bv  means  of  a  canvas  covering 
which  must  lie  left  in  place  for  at  least 
12  hrs.     The  concrete  shall  be  protected 
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1)V  a  suitable  covering  and  kept  wet  for 
a  period  of  not  less  than  5  days  from 
the  time  it  is  laid. 

The  contractor  shall  take  proper  and 
adequate  precautions  to  keep  all  classes 
of  traffic  off  the  pavement  until  the 
concrete  is  permanently  set,  and  in  no 
case  shall  this  period  be  less  than  10 
days. 
Work  in  Progress 

Some  of  the  more  important  work  be- 
ing done  now  by  the  State  Highway 
Department  are  roads  as   follows: 

In  Harrison  county.  2.58  mi.  on  the 
Scio  road,  concrete  10'  wide,  contract 
price  $23,289.    (about  $1.53  per  sq.  yd.) 

In  Miami  county,  4.14  mi.  on  the 
Piqua-Troy  road,  16'  wide,  contract 
price,   $38,930   (about  $1.00  per  sq.  yd.) 

In  Lucas  county,  2.15  mi.  on  the  Mon- 
roe turnpike,  16'  wide,  contract  price, 
$31,925.80   (about  $1.58  per  sq.  yd.) 

In  Licking  county,  3.92  mi.  on  the 
Xcwark   and    Granville    road,    16'    wide, 

ntract  price,  $40,6TO  (al)out  $1.10  per 
-I  yd.) 

In  Sandusky  county-,  2.18  mi.  on  the 
r.  irt  Clinton  road,  16'  wide,  contract 
price,  $22,900  (about  $1.12  per  sq.  yd.) 

In    Summit    county,    2  3.S    mi.    on    the 


Ghent    road,    14'    wide,    contract    price 
$26,239.89   (about  $1.34  per  sq.  yd.) 

In  Trumbull  county,  2.69  mi.  on  the 
Hartford  Northern  road,  12'  wide,  con- 
tract  price,   $18,400    (about   97c   per   sq. 

yd.) 

All  of  this  work  is  to  have  a  bitum- 
inous surface  with  the  exception  of  the 
Ghent  road,  Summit  county,  this  cost 
being  included  in  the  contract  price. 

Following  up  the  experimental  work 
done  in  1909,  1910  and  1911,  the  road 
on  S.  High  street  out  from  Columbus 
was  begun  last  year.  The  road  com- 
pleted in  1912  is  3,100'  long  with  16'  of 
metal  and  5-ft.  berm  on  the  west  side 
and  a  10-ft.  earth  drive  on  the  east. 
Sections  1  to  16  are  of  brick,  50'  in  a 
section;  section  17  is  of  asphalt  block, 
49.3';  section  18,  Petrifalt,  401..5' ;  sec- 
uon  19,  Dolarway,  381' ;  section  20,  con- 
crete with  Tarvia  coat,  528' ;  section  21, 
plain  concrete,  457';  section  22,  Hassam 
concrete,  484'. 

The  work  was  done  by  force  account 
under  the  supervision  of  the  State  High- 
way Department,  A.  H.  Hinkle,  engin- 
eer of  maintenance  being  in  direct 
charge.     Cnnvict  labor  was   used.     Sec- 
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These  pictures  show  how  Wayne  coun- 
ty scrupulously  observes  essentials  in  tak- 
ing care  of  the  concrete  after  it  is  laid, 
and  before  it  has  taken  its  final  set. 
Each  day's  work  is  covered  with  can- 
vas and  by  the  next  day  the  concrete  has 
become  suflicienlly  hard  to  bear  the 
weight  of  an  inch  or  two  of  earth  of 
almost  any  kind  which  is  available.  The 
canvas  is  then  removed  and  the  earth 
put  on.  This  is  left  on  for  at  least 
eight  days  and  the  concrete  is  kept  wet 
during  that  time.  Crazing  isn't  seen  in 
ilie  Wayne  county  work. 

September,  K^rj 


1 


.1.  i,  J  .  I.  .J.  \' 


mszz 


„  "/^spfia/f-  B/ock  -  Sana  Ft//an 
■'/£.  i:^  Cement  fiorfar  -  S''3"Co/rcrerc  Cufb. 

/:J:S    Corrcrete    on  a   well  f/ollee/  J'^'b  (Srat^e.- 
^ECTlON     n 


z'-/i'Sphafi   Maca*lam\ 
Vl^CVmeTt Mortar  ,n  nhich  Top  Stone  are  furrfia/ly  imbe4t^t!</ 
f^'-  /.J  »  Cor7ers/-c  o"  a  rye//  iffo/ted  SfS  -Grade . 
SECTION  f 8 


di. «i± 

,  Crown  in  Sub-Orm^e  '^Sto^a  ,r  Gr^fl 


f/0  Crown 

secT/ofv^  /9-2e 

Cao.ssSf.cTios    f)iiio   Exi'p.KiMf 


'^ 


[133] 


CONCRETE-CEMENT  AGE 


tions  1  to  15  of  the  brick  road,  are 
laid  on  a  4-in.  base  of  1:3:6  gravel  con- 
crete with  a  2-in.  sand  cushion.  Sec- 
tion 16  is  put  on  a  3-in.  sand  filler  only. 
The  soil  underneath  is  a  gravelly  clay. 
The  brick  was  rolled  with  a  5-ton  tan- 
dem roller.  Sections  1  to  5  have  a  sand 
and  asphalt  filler.  Section  6  has  an  as- 
phalt filler  and  sections  7  to  16  have  a 
filler  of  grout,  1  part  cement,  1  part 
sand,  with  V/z  buckets  of  water  to  1 
bucket  of  cement  for  the  first  applica- 
tion, less  water  for  the  second,  and  a 
third  application  where  the  first  two  set- 
tled. This  work  was  done  according 
to  directions  of  Secretary  Blair  of  the 
National  Paving  Brick  Manufacturers' 
Association. 

The  asphalt  block  was  put  in  on  a  4-in. 
base  of  a  1:3:6  concrete,  with  a  ^-in. 
of    cement   sand   mortar. 

Petrifalt 

The  Petrifalt  section  consists  of  5^" 
of  1 :3  :6  gravel  concrete,  the  aggregate 
passing  a  25^-in.  ring,  with  31.7%  re- 
tained on  a  l!4"in-   ring,  and  6%   pass- 
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On  the  Grosse  Pointe  road  where 
this  picture  was  taken  Aug.  9,  pavement 
is  laid  between  old  stone  curbing.  It 
was  considered  impossible  to  work  the 
template  properly  and  get  a  good  sur- 
face by  using  curbs  for  side  forms,  so 
the  forms  were  set  up  in  the  usual  way, 
5  in.  or  6  in.  inside  the  stone  curb.  Af- 
ter these  side  forms  were  taken  up,  a 
strip  of  asphalt  felt  was  put  in  next 
to  the  curb  and  back  filling  was  done 
between  the  pavement  slab  and  the  curb, 
the  concrete  being  wheeled  back  in  bar- 
rows and  finished  off  with  floats.  An 
effort  was  made  to  get  a  good  tight 
joint  with  the  pavement  and  to  keep 
the  back  filler  separate  from  the  curlj 
by  means  of  the  strip  of  felt.  Joints 
were  placed  in  this  back  fill  at  the  same 
intervals  as  in  the  pavement  slab,  and 
the  picture  shows  the  back  fill  brought 
up  to  a  joint  in  the  pavement.  This 
work  is  done  about  a  half  a  day  behind 
the  paving. 
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mg  a  J.-^-in.  ring.  This  was  washed 
gravel.  Over  this  was  placed  Y/'  of 
1 :3  mortar. 

Before  the  bottom  course  had  set,  and 
on  this  work,  while  still  fresh,  was 
placed  a  2-in.  layer  of  crushed  stone 
from  1"  to  2"  in  size.  This  was  lightly 
tamped  and  was  left  with  the  stone  pro- 
jecting above  the  concrete  base.  After  10 
dys.  this  irregular  surface  was  evened  up 
and  gone  over  with  a  10-ton  roller.  There 
was  then  an  application  of  Byerlite  as- 
phalt, i;/2  gal.  to  the  sq.  yd.  Over  this 
was  thrown  stone  screenings  and  again 
rolled.  A  second  coat  of  Byerlite  was 
put  on  using  y2  gal.  per  sq.  yd.  Owing 
to  a  lack  of  asphalt  on  the  job  at  the 
time  the  work  was  being  done,  this  final 
coat  was  omitted  on  part  of  the  section. 
The  asphalt  was  not  very  evenly  ap- 
plied and  tliere  has  been  a  tendency  to 
creep. 

Dolarway 

The  Dolarway  section,  from  Station 
13+50  to  Station  16+50,  a  distance  of 
400',  is  divided  into  two  kinds  of  con- 
struction. The  first  200'  is  of  crushed 
stone  concrete,  using  stone  from  1^"  t.i 
3".  Part  A  of  this  200'  is  a  mixture  of 
1  part  cement,  1J4  parts  sand,  and  :; 
parts  stone.  Part  B  consists  of  100' 
using  a  mixture  of  1  part  cement,  3 
parts  sand,  and  4  parts  stone.  The  re- 
maining 200'  is  of  gravel  concrete,  usiny 
gravel  from  }4"  to  2",  and  this  in  turn 
is  divided  into  two  parts.  Part  C,  100' 
long,  is  of  a  1:1J4:3,  and  part  D,  100' 
long,  is  of  a  1 :2  :4  mix.  This  concrete 
base  is  7^"  thick  in  the  center,  6"  at 
the  edge,  and  a  wet  mix  was  employed 
throughout. 

Joints  J4"  wide  were  placed  about 
r\ery  30'  and  were  filled  with  tar  and 
^and,  and  in  settling,  were  refilled  with 
asphalt.  Most  of  the  joints  were  not 
jiiotected  in  any  way.  At  Station  13+44 
.1  paving  brick  joint  was  put  in.  .'\t 
.■station  14+22  the  concrete  was  poorly 
lilaced.  leaving  quite  a  depression  and 
III  attempt  was  made  to  patch  it  up 
with  cement  mortar.  .\\.  Station  14+ 
73,  Baker  plates  have  been  used  and  one 
slab  is  protected  at  one  outside  edge 
with  clip  bars  made  by  the  Clip  Bar 
Mfg.  Co.  All  the  concrete  work  was 
not  covered  while  setting  but  was  sprink- 
led twice  a  day  for  5  days.  The  weath- 
er in  that  time  was  generally  cloudy. 

In  the  first  application  of  Dolorway 
bitumen,  about  0.35  gal.  per  sq.  yd.  was 
applied,  and  as  much  torpedo  sand  was 
used  as  the  bitumen  would  absorb.  From 
Station  12+50  to  Station  13+S3,  the  sur- 
plus sand  of  the  first  treatment  was 
lirushed  off  and  another  treatment  of 
bitumen  was  given,  using  0.3  gal.  per 
sq.  yd. 

Tarvla  Coat 

Section  20,  500'  long,  from  Station 
16+50  to  21+50,  was  covered  with  a 
Tarvia  coat.  This  work  is  divided  into 
6  parts.  Parts  A  and  B  are  of  hard 
limestone  concrete,  stone  being  Y^"  to 
2Y2".  Part  .'},  100'  long,  is  1  :l'/2  :3  mix. 
and   part   B,   100'   long,   1:2:4  mix.     In 
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'\\\\<,  illu-ir.iiion  from  a  photograph 
taken  on  Grand  River  avenue,  Aug.  9, 
shows  curb  construction  and  a  side 
drain.  At  this  particular  place  on  the 
Grand  River  road,  a  deep  fill  was  re- 
quired for  a  considerable  distance  in 
order  to  widen  the  highway,  and  it  was 
considered  highly  important  that  the 
water  from  the  pavement  be  allowed  to 
wash  just  as  little  as  possible  at  the 
edges,  hence  the  construction  shown. 
The  water  is  carried  along  the  curb  to 
the  drain  as  shown  in  the  picture,  and 
thence  underground  outside  the  em- 
bankment. It  will  be  noticed  that  joints 
liave  been  made  in  the  curb  as  at  a,  us- 
ing asphalt  felt  like  that  which  is  used 
lictween  the  steel  plates  in  pavement 
cnnstriictioii 


parts  C  and  D,  soft  limestone  was  used ; 
part  C.  50'  long,  l:l!/<:3  mix,  and  part 
n,  1 :2  ;4  mix.  Parts  E  and  F  are  of 
gravel  concrete,  using  gravel  ^4"  to  2Y2"  I 
part  E,  100',  is  l:l'/2:3  mix,  and  part 
/•',  100',  1 :2  :4  mix. 

One  joint  at  16+81.5  was  protected 
with  a  Trussed  Concrete  Steel  Co.  bar, 
and  at  Station  17+97,  Baker  plates  were 
used  with  three  layers  of  tarred  paper. 
At  one  place  on  this  work,  the  concrete 
was  tracked  liy  a  bicycle.  This  track 
was   tilled   with   mortar  and   leveled   off. 

Plain  Concrete 

The  plain  concrete  section  21,  500' 
long,  from  Station  21+50  to  26+50,  is 
also  divided  into  6  sections,  using  pre- 
cisely  the   same  materials  as   were  em- 
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ployed  in  section  20,  and  in  the  same 
order,  omitting  the  bituminous  surface. 
Hassam 

The  Hassam  pavement  section  22, 
400'  long,  is  divided  into  various  parts 
with   different   construction   as    follows : 

Top  3"  rolled  crushed  gravel  1]/^"  to 
2K'"  filled  with  1:114  mortar,  50'.  (a) 
Base  rolled  crushed  limestone  (Colum- 
bus) 1^"  to  4"  filled  with  1:3  mortar 
(top  treated  with  pea  gravel).  (b) 
Same  section  as  (a)  except  top  to  be  of 
Marion  stone,  50'.  (c)  6"  rolled  lime- 
stone (Marion)  size  V/>"  to  3",  filled 
with  1 :1  mortar  made  from  limestone 
screenings,  50'.  Top  treated  with  pea 
gravel  before  rolling  is  completed,  (d) 
Same  as    (c)    except  mortar  I'.V/z,   50'. 

(e)  Same  as  (c)  except  mortar  1:2,  50'. 

(f)  Same  as  (c)  except  gravel  (IJ^" 
to  3")  and  sand  mortar,  50'.  (g)  Same 
as  (d)  except  use  gravel  and  sand  mor- 
tar, 50'.  (h)  Same  as  (e)  except  use 
gravel  and   sand   mortar,  50'. 

Considerable  difficulty  was  experi- 
enced at  various  stages  of  the  concrete 
work  because  of  the  inexperience  and 
not  too  intelligent  convict  labor.  Build- 
ing only  a  short  section  of  one  kind  of 
■work  there  was  no  opportunity  to  train 
the  laborers.  Further,  the  appropriation 
was  running  low  and  some  makeshift 
methods  and  materials  were  resorted  to 
which  do  not  promise  the  most  satis- 
factory results. 


Community   Losses    Due   to    Bad 
Roads  and  Pavements 

One  of  the  most  thorough  investiga- 
tions of  the  subject  (losses  by  bad 
roads)  ever  conducted,  the  results  of 
which  are  used  as  a  text  wherever  the 
doctrine  of  good  roads  is  preached,  was 
made  by  the  Minneapolis  Civic  and 
Commerce  Association.  While  the  con- 
ditions investigated  were  those  of  ter- 
ritory tributary  to  Minneapolis,  they 
are  undoubtedly  typical,  to  a  greater  or 
less  degree,  of  those  existing  elsewhere. 

.\  committee  of  the  association  select- 
ed for  investigation  the  farming  dis- 
trict, 750  square  miles  in  area,  the  trade 
of  which  is  tributary  to  Minneapolis. 
From  a  thorough  canvass  of  the  condi- 
tions existing  there  it  was  found  that 
the  4,009  farmers  in  the  district  hauled 
560,000  tons  of  farm  produce  to  market 
in  1911  and  sold  it  for  $6,605,080.  To  do 
this  they  had  to  make  305,000  trips,  the 
time  spent  equalling  800  years  of  eight- 
hour  days  and  the  distance  covered 
eighty-eight  times  the  circumference  of 
the  world.  Bad  road  conditions  caused 
losses  in  time,  partly  due  to  slow  prog- 
ress, partly  to  the  necessity  of  taking 
less  direct  routes,  and  partly  because 
smaller  loads  had  to  be  carried.  De- 
tailed investigations  showed  that  the 
losses  in  time  were  as  follows :  Due  to 
not  taking  the  shortest  route.  $02,000; 
due  to  slower  progress,  $75,000 ;  due  to 
extra  trips  necessitated  by  smaller  loads, 
$150,000— a  total  loss  of  $296,000.  Loss- 
OS  from  inability  to  reach  the  best  mar- 
ket,  from  the  spoiling  of  produce,  and 
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from  injury  to  horses  and  wagons  were 
found  to  aggregate  $221,000 ;  from  re- 
stricted ability  to  haul  manure.  $91,000 
The  total  loss  caused  by  bad  roads  was 
placed  at  $608,728. 

The  committee  made  the  following  de- 
ductions: On  account  of  bad  roads  each 
farmer  lost  for  the  year  $1.70  for  every 
acre  that  he  farmed ;  13  cents  every 
time  he  carried  a  ton  of  farm  produce 
over  one  mile  of  bad  roads ;  9%  of 
his  total  crop.  He  paid  as  much  for 
bad  roads  as  for  labor ;  more  than  for 
feed  for  his  stock ;  twenty-five  times  as 
much  as  for  fertilizer.  The  total  loss 
to  the  farmers  in  this  district  for  the 
year  from  this  cause  would  have  bought 
all  the  corn  produced  in  it,  or  all  the 
wheat,  or  the  oat  crop  twice  over,  or  all 
but  10%  of,  the  potatoes,  or  all  the  bar- 
ley, rye,  flaxseed,  timothy  seed,  hay,  and 
forage  combined.  The  losses  would 
replace  the  farm  implements  or  the  cat- 
tle every  three  years,  the  horses  every 
four  years,  and  would  pay  off  all  the 
mortgages  in  the  district  in  three  years, 
with  $100,000  to  spare. 

The  farmers,  moreover,  were  not  the 
only  losers  from  bad  roads.  The  com- 
mittee found  that  the  worst  sections 
of  the  roads  they  had  to  travel  between 
their  farms  and  market  were  within  the 
city  limits ;  that  there  were  approximate- 
ly 3,600  business  houses  in  Minneapolis, 
employing  5,000  wagons,  whose  loss  from 
bad  roads  was  $910,000  for  the  year. 

The  combined  loss  of  the  farmers, 
merchants,  and  manufacturers  for  one 
year  was  $1,518,000.  As  there  are  about 
3,000  miles  of  roads  in  the  district,  which 


could  have  been  kept  in  good  condition 
for  $3000  a  year,  if  properly  construct- 
ed, in  order  to  ascertain  what  amount 
could  profitably  be  invested  in  good 
roads,  the  committee  deducted  this 
amount  from  the  total  loss,  leaving 
$1,200,000.  Capitalized  at  41^%,  or  5%, 
which  is  more  than  bonds  would  cost, 
the  principal  is  $22,000,000.  If  this 
amount  were  invested  in  good  highways 
at  $7,000  a  mile,  the  district  would  still 
lireak  even  on  the  investment. — Walter 
C.  Tiffany,  in  Review  of  Revieivs. 


Three  Suggestions  for  Good  Con- 
crete Pavements 
JAMES  o.  as'srwoRTH* 

The  most  important  features  to  be 
considered  in  concrete  highway  con- 
struction, in  my  opinion,  are : 

1 — Do  not  use  a  top  mortar  finish,  un- 
less it  is  applied  simultaneously  with  the 
foundation  concrete. 

2 — Construct  the  pavement  as  mono- 
lithic as  possible,  avoiding  blocking  it  off 
into  small  units.  I  consider  a  small  unit 
less  than  100  sq.  yds.  and  suggest  that 
100  sq.  yds.  be  considered  a  minimum. 
Would  recommend  making  the  units, 
1,000  to  3,000  sq.  yds.  or  more. 

3 — Do  not  make  pavement  too  narrow 
and  thereby  force  vehicles  to  travel  over 
the  same  part  of  the  pavement,  forming 
ruts,  but  provide  a  good  liberal  margin 
to  act  as  a  shoulder  and  thus  prevent 
breaking  off  the  sides  of  the  pavement. 

'Engineer    and    Contractor,    Harrison    BIdg., 


Road  Building  Kinks 

THE  SHOULDERS 


Waym-    Counlv.   Michi, 
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The  construction  of  the  shoulders  is 
important.  These  two  pictures  were  tak- 
en on  Grand  River  avenue,  Aug.  9. 
At  a  the  work  has  not  been  done  prop- 
erly, or  perhaps  it  is  better  to  say  it 
has  not  been  finished.  At  b  the  condi- 
tion of  the  shoulder  is  as  it  should  be. 
To  the  right  of  the  roadway  at  a  it  will 
be  noticed  that  there  is  a  pronounced 
comb  of  earth  which   has  been  left  as 


the  shoulders  were  shaped.  Tliis  comb 
is  at  least  10"  higher  than  the  edge  of 
the  concrete  pavement.  Such  a  condi- 
tion it  will  readily  be  seen,  will  hold 
water  next  to  the  concrete,  and  always 
leave  the  possibility  of  water  getting 
under  the  pavement  there  to  freeze  and 
cause  trouble.  In  b  the  shoulders  have 
been  well  smoothed  off  with  a  good 
slope,  toward  the  ditches. 
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New    Illinois    Highway    Law 
Centralizes  Authority 

The  State  of  Illinors  has  a  new  high- 
way law,  a  law  which  centralizes  and 
simplifies  future  highway  improvements 
in  that  state.  In  creating  the  organiza- 
tion for  the  administration  of  the  new 
law  there  is  a  state  highway  commis- 
sion consisting  of  three  members  ap- 
pointed by  the  governor,  one  member 
for  two  years,  one  for  four  years  and 
one  for  six  years  and  on  the  expiration 
of  these  terms,  the  appointments  will 
be  for  six  years  each.  These  highway 
commissioners  are  to  give  their  time  ex- 
clusively to  their  official  duties,  to  have 
a  salary  of  $3,500  a  year  with  traveling 
expenses,  clerk  hire,  etc.  The  law  also 
provides  for  a  chief  state  highway  engi- 
neer and  an  assistant  state  highway  en- 
gineer at  salaries  of  $4,000  and  $2,500 
a  year,  respectively,  each  to  hold  office 
for  six  years.  The  engineer  and  the 
assistant  are  to  be  administrative  and 
technical  agents  of  the  state  highway 
commission  and  subject  to  the  orders  of 
the  commission. 

The  law  also  provides  that  in  each 
and  every  county  of  the  state,  there 
shall  be  a  county  superintendent  of  high- 
ways. Names  of  desirable  candidates 
for  this  office  are  to  be  presented  by  the 
county  board  to  the  state  highway  com- 
mission within  90  days  after  the  new 
act  became  effective,  and  by  competitive 
examination  the  state  commissioners  are 
to  determine  which  of  the  3  to  5  can- 
didates are  eligible  for  the  position,  and 
the  county  board  must  appoint  one  of 
the  eligible  persons.  The  term  of  office 
of  each  superintendent  of  highways  is 
6  years,  the  salary  to  be  fixed  and  paid 
by  the  county  board.  The  county  super- 
intendents are  subject  to  the  rules  and 
regulations  of  the  state  commission  and 
are  within  their  own  counties  to  act  as 
deputies  under  the  chief  state  higluvay 
engineer. 

In  the  matter  of  "state  aid,"  the  law 
provides  in  substance  as  follows : 

State  Aid  Authorised.  Public  high- 
ways, or  sections  thereof,  including 
bridges  therein,  may  be  laid  out,  im- 
proved, or  constructed  at  the  joint  ex- 
pense of  the  state  and  any  county  with- 
in the  state  as  hereinafter  provided.  In 
such  case  the  state  shall  contribute  one- 
half  the  expense  thereof  and  the  coun- 
ty, or  counties,  throu.gh  which  the  said 
highway  or  portion  thereof  passes  shall 
contribute  the  remaining  one-lialf.  Such 
highways  hereinafter  known  as  "Stale 
Aid  Roads"  may  be  laid  out,  construct- 
ed or  improved  in  the  manner  herein- 
after directed  :  Provided,  however,  that 
no  road  or  part  thereof  lying  within  the 
corporate  limits  of  any  city  or  village 
within  this  state  shall  be  improved  or 
constructed  with  state  aid. 

At  their  next  regular  or  special  meet- 
ing following  the  passage  of  this  Act 
it  shall  be  the  duty  of  the  supervisors 
in  counties  under  township  organization, 
or  the  board  of  county  commissioners 
in  counties  not  under  township  organiza- 
tion, to  designate  those  public  highways 
within  their  respective  counties  that  shall 
come  under  the  provisions  of  this  .^ct. 
The  highways  to  be   designated   by   the 
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county  boards  shall  be  as  nearly  as  pos- 
sible those  highways  connecting  the  prin- 
cipal cities  and  trading  points  in  each 
county  with  each  other ;  and  also  with 
the  principal  cities  and  trading  points 
in  other  counties. 

Such  highways  shall  not  include  any 
portion  of  a  public  highway  within  the 
corporate  limits  of  any  city  or  village; 
nor  shall  the  total  mileage  of  such  high- 
ways in  any  county  exceed,  in  counties 
of  the  first  class,  more  than  15%  of 
the  total  public  road  mileage  of  that 
county ;  nor  exceed  20%  of  the  public 
road  mileage  in  counties  of  the  second 
class,  and  shall  not  exceed  25%  of  the 
public  road  mileage  in  counties  of  the 
third  class.  By  public  roads  it  is  under- 
stood to  mean  all  public  roads  within 
the  state  except  those  within  the  limits 
of  incorporated  cities  and  villages;  the 
public  road  mileage  of  the  counties  to 
be  that  as  determined  and  published  by 
the  State  Highway  Commission. 

The  county  boards  shall  indicate  the 
highways  selected  as  aforesaid  by  mark- 
ing them  upon  some  map  which  shows 
the  public  roads  and  section  lines  in  the 
county. 

After  the  county  boards  have  so 
selected  the  highways  within  their  respec- 
tive counties  as  aforesaid,  and  indicated 
the  same  on  a  map  of  the  county,  it  shall 
be  the  duty  of  the  county  clerk  immedi- 
ately to  forward  said  map,  with  his  sig- 
nature thereon  attesting  to  the  validity 
of  the  same,  to  the  State  Highway  Com- 
mission. The  State  Highway  Commis- 
sion shall  examine  the  map  with  the 
roads  located  thereon,  and  if  the  roads 
selected  in  one  county  do  not  connect 
with  the  roads  selected  in  another  coun- 
ty to  make  convenient  through  roads 
between  the  various  cities  and  trading 
points  of  the  different  counties,  the  State 
Highway  Commission  shall  make  such 
changes  as  will  best  serve  to  make  the 
most  direct  routes  between  such  cities 
and  trading  points  of  the  different  coun- 
ties, and  return  to  the  county  clerks  the 
maps  with  tlie  correotidus  sliown  there- 
on 

State  Commission  Decides- 

If  in  the  judgment  of  the  State  High- 
way Commission  it  becomes  necessary 
to  re-locate  the  routes  as  selected  by 
tlie  county  board  for  state  highways  in 
any  county,  the  State  Hi.ghway  Com- 
mission may  notify  the  respective  boards 
who  shall,  at  their  special  meeting  when 
they  are  selcetin.a;  the  state  highways, 
appoint  a  committee  not  to  exceed  (\\i 
in  number,  who  shall,  if  they  choose, 
appear  before  the  State  Highway  Com- 
mission, who  shall  give  hearings  on  the 
relocation  of  the  routes  as  first  selected 
by  the  county  boards,  .\fter  taking  into 
consideration  the  information  thus  pre- 
sented by  these  special  committees,  the 
State  Highway  Commission  shall  then 
proceed  to  indicate  the  routes  along 
which  state  aid  roads  may  be  construct- 
ed, as  hereinafter  provided.  The  high- 
ways selected  by  the  county  boards  and 
shown  on  the  maps  as  revised  by  the 
State  Highway  Commission,  shall  be  the 
highways  to  which  tlie  provisions  of 
this  Act  shall  apply,  and  tliey  shall  not 
apply  to  any  other  public  highways.  Af- 
ter the  county  map  has  licen  finally  cor- 
rected by  the  State  Highway  Commis- 
sion, a  copy  shall  be  returned  to  the 
county  clerk  and  a  copy  retained  by  the 
State  Highway  Commission. 

The  county  clerk  shall  enter  the  map 
returned  to  him  among  his  official  rec- 
ords, and  no  changes  in  the  routes  in- 


dicated thereon  shall  be  made,  except 
by  a  vote  of  the  county  board  and  with 
the  approval  of  the  State  Highway  Com- 
mission, as  hereinafter  indicated;  and 
no  changes  whatever  shall  be  made  in 
the  routes  of  such  highways  prior  to 
three  years  after  the  filing  of  the  first 
map  thereof,  except  that  in  the  event 
the  routes  as  first  selected  and  shown 
do  not  total  a  mileage  equal  to  the  per- 
centage allowed  for  that  county,  addi- 
tional roads  may  be  added  until  the 
total  precentage  is  equaled. 

If  any  county  board  shall  fail  within 
six  months  after  the  passage  of  this  Act 
to  forward  to  the  State  Highway  Com- 
mission a  map  showing  the  routes  select- 
ed for  state  aid  roads,  then  the  State 
Highway  Commission  may  make  such 
selection  itself  from  the  best  informa- 
tion that  may  be  available,  and  a  copy 
of  such  map  with  the  roads  selected 
shall  be  sent  to  the  county  clerk  of  those 
counties  whose  boards  have  not  made  a 
selection  within  the  six  months  as  here- 
in provided,  which  fact  shall  be  indi- 
cated on  the  map  submitted  by  the  State 
Highway  Commission ;  and  it  shall  be 
the  duty  of  the  county  clerk  to  file  such 
map  among  his  records. 

The  improvement  of  the  system  of 
state  highways  as  herein  provided  shall 
be  carried  on  as  follows :  From  such 
appropriations  as  the  General  Assembly 
may  from  time  to  time  make  for  the 
purpose  of  carrying  out  the  provisions 
of  this  Act,  there  shall  be  allotted  by 
the  State  Highway  Commission  each 
year  for  each  county  an  amount  that 
shall  bear  the  same  ratio  to  the  total 
appropriation  for  that  year  that  the 
total  amount  levied  in  each  county  for 
roads  and  bridges  bears  to  the  total 
amount  levied  in  the  state  for  roads 
and  bridges,  as  determined  from  the 
published  reports  of  the  Auditor  of  Pub- 
lic Accounts  from  the  last  year  so  re- 
ported ;  Provided,  that  to  counties,  in 
wliich  more  than  40  per  cent  of  the  total 
amount  appropriated  by  the  General  As- 
sembly for  building  roads  is  collected, 
including  any  amount  collected  for  auto- 
mobile and  kindred  licenses,  and  devoted 
to  road  building  by  such  appropriation, 
there  shall  be  allotted,  under  the  pro- 
visions hereof,  an  amount  equal  to  25% 
of  the  amount  so  collected  in  such 
cinmtv. 


One  Reason  Why  the  Builder 
Boosts  Concrete 

When  a  contractor  has  been  operat- 
ing in  a  city  for  a  good  many  years  the 
buildings  which  he  has  put  up  should 
stand  as  a  monument  to  his  work. 
There  was  probably  never  a  contractor 
yet  who  didn't  regret  the  destruction 
by  fire  of  any  building  tliat  he  had  built. 
For  he  likes,  later  in  life,  to  point  to 
what  he  has  done.  And  what  man 
would  want  to  call  attention  to  an  ash 
heap  or  a  blackened  cellar  hole  filled 
with  charred  timber?  Concrete  construc- 
tion is  fireproof  and  when  a  builder 
puts  cement,  sand  and  stone  together 
honestly  and  in  a  sincere  endeavor  to 
put  up  .good  work,  he  knows  that  he 
leaves  behind  him  a  monument  that  will 
outlive  him,  and  one  which  can  always 
be  pointed  out  with  pride.  Sub-con- 
sciotisly,  every  builder  turns  to  concrete 
as  the  ultimate  material  and  uses  it  at 
every  point  possible. 

Scf'lember,  igi^ 
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Road  Building  Results 

Wayne  County  Michigan 

SOME  NOTES  ON  GRAND  RIVER  ROAD 


The  views  to  the  left  and  those  to  the 
right  were  taken  on  Grand  River  ave., 
Aug.  9,  1913.  The  macadam  road  shown 
in  Fig.  1  was  built  in  1907  and  built 
just  as  well  as  the  County  Road  Com- 
missioners knew  how  to  build  a  tar 
macadam  road.  This  road  has  been  re- 
surfaced over  most  of  its  area  4  times 
since  its  construction  and  this  is  the 
piece  of   roadway   which   Commissioner 


Hines  refers  to  so  strikingly  as  the  one 
which  the  county  could  not  afford  to 
have  even  if  it  were  laid  free  of  cost, 
providing  the  county  were  obliged  to 
maintain  it  for  five  years.  The  main- 
tenance cost  in  five  or  six  years  is  equal 
to  the  cost  of  a  concrete  road  which 
immediately  adjoins  it  on  the  north- 
west and  which  has  been  in  use  since 
1909.  The  piece  of  concrete  built  in 
1909  by  the  County  Road  Commission- 
ers is  not  by  any  means  a  fair  exam- 
ple of  what  is  now  being  done  with  con- 
crete by  Wayne  county.  The  surface  is 
rather  wavy,  the  joints  are  not  made  so 
well  as  they  are  made  now  with  stecf 
plates,  and  the  surface  has  numerou> 
patches  of  tar,  but  in  its  fifth  year  it  is 
a  cheap  road,  has  cost  very  little  to 
maintain  and  is  in  striking  contrast  to 
macadam  roads  of  cheap  first  cost  but 
of  high  ultimate  cost. 

In  Fig.  2  a  road  engine  is  seen  haul- 
ing crushed  stone  over  the  concrete 
roadway  on  Grand  River  to  get  it  to 
the  scene  of  operations  in  Fig.  3,  where 
the  macadam  is  being  patched. 

Figs.  4  and  5  are  typical  concrete  sur- 
faces. These  pictures  were  taken  on 
Grand  River  avenue  on  the  part  of  the 
road  built  in  1911.  Tlie  upper  picture 
shows  a  girl  on  roller  skates  who  finds 
the  roadway  smooth  and  easy  traveling. 
Fig.  5  shows  several  spots  of  tar.  Thr 
county  road  commissioners  go  over  all 
the  concrete  surface  once  a  year  em- 
ploying a  maintenance  gang  consistin',: 
of  five  men  and  a  team.  The  team  hauls 
a  wagon  of  sand  and  behind  it  is  drawn 
a  tar  kettle.  Wherever  the  heat  of  tht 
summer  before  has  squeezed  the  as- 
phalt filler  out  of  the  joints,  the  joints 
are  cleaned  and  refilled,  and  whenever 
the  maintenance  gang  finds  a  hole  in 
the  concrete,  though  it  may  be  no  big- 
ger than  the  end  of  your  thumb,  a  lit- 
tle tar  is  poured  in  and  sand  sprinkled 
on.  It  is  perfectly  natural  that  in  the 
repair  of  these  spots  that  the  work- 
men should  pour  on  a  little  more  tar 
than  is  needed,  and  as  they  are  not  in- 
structed to  carry  a  cloth  along  to  wipe 
off  the  surplus  from  the  pouring  pot, 
the  tar  is  sometimes  dropped  where  it 
is  not  needed.  Therefore,  a  person  en- 
tirely ignorant  of  these  methods  of  road 
maintenance,  traveling  over  a  concrete 
surface  which  has  been  down  three  or 
four  years,  might  see  what  he  believed 
to  be  quite  a  few  tar  spots  and  if  of  a 
cynical  turn  of  mind,  call  them  all 
patches.  Yet  when  it  is  considered  how 
thoroughly  this  maintenance  work  is 
(■'•luluctcd  and   how  each   small   hole   is 

lied  before  it  gets  to  be  a  big  hole  and 
li'iw  frequently  tar  is  dropped  when 
it  is  not  really  needed,  and  the  fact  that 
U\c  men  and  a  team  can  repair  a  mill 
a  day,  the  maintenance  is  really  not  a 
serious  matter. 


Fig  6  shows  a  bad  spot  in  the  concrete 
and  the  picture  does  not  show  how  bad 
it  is,  although  the  two  very  black  spots 
are  not  holes  in  the  concrete,  they  are 
holes  in  the  photographic  film.  The 
trouble  with  this  photograph  is  that  it 
is  not  a  very  strong  print  and  doesn't 
show  up  the  irregularity  of  the  surface. 
This  was  a  contract  job  on  Grand  River 
avenue  put  down  in  1910.  In  one  place 
lor  a  distance   of  about  300'   some  un- 
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usually  bad  material  must  have  gone 
into  the  work  because  the  concrete  is 
worn  rather  rough.  This  much  of  the 
surface  was  given  a  thorough  bitumin- 
ous coating  with  a  sand  application  and 
the  condition  is  greatly  improved.  In 
any  ordinary  surroundings  it  would  be 
considered  a  good  stretch  of  highway, 
but  in  Wayne  County,  lying  as  a  short 
stretch  on  Grand  River  avenue  where 
there  are  11  miles  of  concrete,  it  looks 
rather  bad. 


Wisconsin's  Concrete  Roads 


BY     A.     R.     H3BST* 


Two   Course   Concrete    Pavement 
Work 

In  a  communication  on  top  course 
work  on  concrete  floors  in  the  Engi- 
neering Record,  Charles  H.  Johnson, 
Supt.,  Public  Works  Dept.,  Guantanmo, 
Cuba,  writes  in  part  as  follows : 

"From  personal  observation  of  several 
hundred  jobs  I  think  that  most,  if  not 
all,  of  the  cases  of  the  top  coat  separat- 
ing from  the  base  are  caused  by  putting 
in  the  base  too  dry,  allowing  the  base 
to  set  before  applying  the  top,  getting 
sand  or  other  foreign  matter  on  the  base 
before  applying  the  top,  thus  ruining 
the  bond  between  the  two  layers,  and 
finally  making  a  sand  joint  in  the  base 
and  not  cutting  the  top  through. 

"The  writer  laid  about  3.500  lin.  ft.  of 
concrete  road  from  8  to  12  ft.  wide 
with  1:3:6  base  and  1:3  sand  top,  and 
had  absolutely  no  trouble  with  it.  This 
was  laid  in  sections  30'  long,  with  a 
1-in.  cypress  expansion  strip  every  30'. 
Six  months  after  laying  there  was  no 
sign  whatever  of  any  separation  be- 
tween base  and  top. 

On  this  job  the  base  was  laid  very 
wet  and  put  into  place  with  a  shovel, 
no  tamping  whatever  being  done.  The 
top  was  often  laid  not  more  than  fif- 
teen minutes  after  the  base  was  placed, 
and  was  also  very  wet.  It  was  floated 
with  a  wooden  float  as  soon  as  possible 
and  then  covered  with  1  or  2  in.  of 
sand,  which  was  left  on  for  at  least  a 
week,  and  frefiucntly  wet." 


Provide  Runways  for  Gophers 
Gophers  are  costing  the  county  a  lot 
of  money,  and  officials  are  figuring  on 
some  method  of  getting  rid  of  them. 
The  gophers  dig  under  the  county  roads 
and  the  weight  of  traffic  on  top  causes 
the  roadbed  to  sink,  and  it  is  costly 
work  making  repairs.  The  matter  of 
putting  out  poison  for  them  is  now  being 
discussed.  A  su.ggestion  has  been  made 
that  drain  pipes,  if  run  under  the  pav- 
ing at  intervals,  might  relieve  the  sit- 
uation, as  it  seems  that  the  gophers  dig 
the  holes  beneath  the  paving  so  that  they 
can  get  across  the  road  without  going 
over  the  surface.  A  good  roads  publi- 
cation recently  .said  that  the  plan  of  put- 
ting drain  pipes  beneath  the  surface  at 
intervals  had  largely  abated  the  trouble 
in  places  where  it  had  been  tried,  and 
this  may  be  given  a  test  on  some  of  the 
new  roads  now  being  built  in  the  county. 
—El  Paso  (Tex.)  Herald. 
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The  experience  of  the  State  Highway 
Commission  of  Wisconsin  with  concrete 
construction  does  not  extend  very  far 
back,  the  first  road  having  been  started 
in  July,  1912,  and  about  9  mi.  of  con- 
crete road  were  built  in  that  year.  The 
mixture  was  1 :2  :i,  the  joint  spacing 
25'  to  35',  and  the  thickness  S"  in  the 
center  and  6"  on  the  sides,  the  sub- 
grade  being  flat.  One  or  two  roads 
were  built  with  a  thickness  of  7"  in  the 
center  and  5"  at  the  side,  with  a  joint 
spacing  of  35'. 

The  road  built  in  1912  cost,  exclusive 
of  grading  and  culvert  work,  about 
$1.00  per  sq.  yd.  on  the  average.  Owing 
to  the  fact  that  dirty  material  was 
used  on  part  of  this  work,  the  results 
have  not  been  entirely  satisfactory,  but 
none  of  the  roads  can  be  called  a  com- 
plete failure,  and  several  of  them  are 
in  very  good  condition.  Practically  all 
of  the  construction  was  with  univashed 
gravel,  and  our  experience  last  year 
taught  us  that  unwashed  gravel  could 
not  be  used  except  in  exceptional  cases, 
and  this  year  all  gravel  is  being 
screened,  and  washed  ivhere  necessary, 
separated  into  fine  aggregate  and  coarse 
aggregate,  and  rc-mixcd  as  it  goes  into 
the  road.'" 

This  year's  specifications  call  for  1 
part  cement,  3  parts  sand  and  3^  parts 
coarse  aggregate.  The  thickness  is  S" 
in  the  center  and  6"  at  the  side,  sub- 
grade  is  flat,  and  the  joint  spacing  is  35'. 
With  the  higher  price  of  cement  and 
the  richer  mixtures,  the  concrete  roads 
built  in  Wisconsin  this  year  will  prob- 
ably average  about  $1.15  per  sq.  yd. 
About  40  miles  will  be  built. 

We  believe  that  the  concrete  road 
has  a  great  field  before  it.  but  several 
points  as  to  its  construction  have  not 
been  settled  to  our  complete  satisfaction. 
Joints  of  all  types  have  given  serious 
dissatisfaction.  We  believe  that  the  ad- 
vance will  be  along  the  line  of  mini- 
mizing the  number  of  joints,  and  be- 
lieve that  ultimately  a  joint  spacing  of 
between  50'  and  100'  will  be  found  to 
be  sufficient,  and  that  probably  the 
joints  will  consist  of  some  expansible 
material  of  a  very   small  thickness. 

By  far  the  greater  part  of  our  mile- 
age has  been  built  with  Baker  joints 
used  with  two  1/lG  in.  thickness  of  as- 
bestos felt,  though  some  Gary  Elastite 
is  now  being  used.  This  form  of  joint 
is  giving  satisfaction  where  properly  in- 
stalled, but  it  has  been  almost  impos- 
sible to  get  uniform  installation,  many 
of  the  plates  being  high  or  low,  both  of 
which  are  very  objectionable.  Short 
stretches  have  been  built  without  steel 
protected  joints,  the  joints  being  %." 
wide  and  filled  with  pitch  or  asphalt. 
On  several  short  sections  %"  soft  plank 

"State    Highway    Engineer 
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have  been  used  for  joints  and  left  in, 
and  these  so  far  have  given  excellent 
satisfaction. 

The  character,  spacing,  width  and  pro- 
tection of  joints  in  the  concrete  are  our 
most  serious  problem,  and  we  have  not 
as  yet  reached  a  satisfactory  conclusion 
as  to   what  is  best  in  this   regard. 

It  is  believed  that  a  mixture  of  1 :2 : 
Zyi  is  sufficiently  rich  if  the  aggregate 
is  sized  properly  and  is  clean.  We  are 
convinced  from  experience  that  the  flat 
Ijase  is  the  proper  one.  We  are  doubt- 
ful as  to  the  thickness  required,  and 
believe  that  we  are  erring  on  the  side 
of  too  great  a  thickness,  and  that  ex- 
perience will  show  that  a  considerably 
thinner  concrete  road  is  ample. 

We  have  used  the  one  course  con- 
struction entirely,  and  practically  all  of 
gravel.  We  do  not  favor  limestone 
concrete  unless  the  limestone  is  extra- 
ordinarily hard,  but  have  used  crushed 
granite,  and  expect  to  use  it  to  a  greater 
extent  in   future  years. 


Contraction     and     Expansion     of 
Cement  and  Concrete 

Dr.  P.  Rohland,  in  a  recent  issue  of 
Mitteilungen  dcr  CentraUtelle,  has  sum- 
marized the  phenomena  "of  expansion 
and  contraction  of  cement  and  concrete 
as  follows:  If  concrete  and  reinforced 
concrete  set  in  the  air,  contraction  takes 
place;  if  they  set  under  water,  expan- 
sion takes  place.  The  latter  is  true  if 
concrete  sets  in  very  damp  air.  Mixing 
more  sand,  or  else  adding  hydroscopic 
salts  decreases  contraction.  Another 
method  to  avoid  excessive  contraction 
is  to  cover  the  concrete  with  wet  cloths. 

If  cement  is  mixed  with  water,  ele- 
ments in  the  colloidal  state  separate, 
which  absorb  water  and  lead  to  an  in- 
crease in  volume,  accompanied  by  a 
slight  lowering  in  temperature.  As  the 
cement  begins  to  set,  the  volume  grad- 
ually decreases,  while  the  teinperature 
increases.  The  cause  of  this  decrease 
in  volume  and  increase  of  temperature 
is  the  sudden  coagulation  of  the  col- 
loidial  elements,  in  the  cement  which 
occurs  with  separation  of  water. 

We    have,    then,    two    distinct    steps : 

1.  Absorption  of  water  with  increase 
of  volume  and  decrease  of  temperature ; 

2.  Separation  of  water  with  decrease 
of  volume  and  increase  of  temperature. 
It  must  be  mentioned  that  the  increase 
of  volume  in  the  first  period  is  greater 
than  the  decrease  in  the  second  period. 
.\t  the  end  of  the  setting  process  in 
cement  and  concrete  a  considerable  de- 
crease of  volume  takes  place,  for  which 
allowances  must  be  made,  especially  if 
the  concrete  sets  in  dry  air. 
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{Continued  from  page  lOj) 

of  the  transverse  cracks  in  the  pave- 
ment occurred  as  a  continuation  of  a 
crack  in  the  gutter.  Nowhere  did  a 
new  crack  form  extending  through  the 
pavement  and  gutter.  A  piece  of  tar 
roofing  paper  was  placed  alongside  the 
edge  of  the  gutter  so  as  to  prevent  any 
bond  whatever  between  the  pavement 
and  gutter,  during  the  construction  of 
the  section,  700  ft.  in  length,  built  in 
the  spring  of  1913,  and  the  cracks  in 
the  gutter  did  not,  in  any  manner,  in- 
fluence the  location  of  the  cracks  in 
the  pavement. 

The  concrete  work  was  not  carried  on 
using  3  shifts  of  laborers  as  was  pro- 
posed ;  the  joint  at  the  end  of  each  day's 
work  was  made  as  specified. 

Measurements  have  been  taken  along 
the  pavement  from  time  to  time,  but 
they  have  not  been  tabulated  in  such  a 
manner  as  to  justify  the  drawing  of 
definite  conclusions. 

Each  carload  of  cement  used  in  the 
work  was  tested  and  conformed  to  spec- 
ification. 

A  section  of  the  concrete  pavement 
was  treated,  during  May,  1913,  with  a 
variety  of  bituminous  materials  in  an 
attempt  to  ascertain  whether  or  not  a 
bituminous  carpet  coat  can  be  main- 
tained on  a  concrete  pavement. 

A  section  50'  in  length  was  given  an 
application  of  crude  water  gas  tar  at 
the  rate  of  about  1/10  gal.  per  sq.  yd. 
No  chips  or  sand  were  applied  as  the 
tar  soaked  into  the  pavement  in  a  few 
hours.  The  pavement  is  stained  a  dark 
brown  and  while  I  do  not  know  that 
this  treatment  will  add  any  to  the  dura- 
bility of  the  road,  it  seems  to  be  the 
solution  of  the  problem  of  staining  the 
pavement. 

The  accompanying  illustrations  show 
very  well  the  method  of  conducting  the 
work.  The  mixing  outfit  shown  laid 
on  an  average  of  50  lin.  ft.  of  pavement, 
20'  wide,  per  hr.  Cost  data  are  shown 
in   10  tables. 


Table  I — Unit  Costs 

Labor; 

Superintendent  $10.00  per  day  of  8  hr.s. 

Foreman   4.60  per  day  of  8  hrs. 

Rollcrman 3.50  per  day  of  8  hrs. 

Engineer  for  Mixer...     4.00  per  day  of  H  hrs. 

Carpenter    3.50  per  day  of  8  hrs. 

Laborer 1.60  per  day  of  8  hrs. 

Team  5.U0pcrdayof8hrs. 

Materials  f.  o.  b.  nearest  siding: 

Sand    70  CIS.  per  ton 

Gravel    (for   use   in   concrete  gutter  and 

base)    85  cts.  per  ton 

Gravel    (for  use  in  concrete    pavement) 

95  cts.  per  ton 

Crushed  limestone ?1.10  per  ton 

Crushed  traprock   1.35  per  ton 

Cement  1.51  per  bbl. 

Contract  price  for  unloading  and  hauling  mate- 
rials from  siding  to  work  (average  haul 
3.100'): 

Sand  and  gravel   40  cts.  per  ton 

Crushed  stone  45  cts.  per  ton 

Cement 10  cts.  per  bbl. 

Maqhincry: 

Concrete  mixer   $10.00  per  day 

Boiler  5.00  per  day 

September,  1913 


Table    II — Experii 


Quantiti" 
Description:      Experiment  Nos. 
Pavement  Materials: 


(ft.). 


fopeka  Topeka 

lification  Specificati( 


Length  of  Sectii 

Area  of  Section   (sq.  yd.)    

Quantities  of  Materials: 

Base: 

Gravel    (cu.   yds.   per  sq.   yd.). 

Sand  (cu.  yds.   per  sq.  yd.) . . . 

Cement   (bbls.  per  sq.  yd.).... 
Pav 


Limestone 
Aggregate 


yd.)... 


0.644 


Trap 
Aggregate 
301 


n.i50 
0.065 
0.145 

0.06SS 


0.0066 


Coarse  aggregate  (cu.  yds.  per  sq. 

Sand  (cu.  yds.  per  sq.  yd.) 

Limestone  dust  (cu.  yds.  per  sq.  yd.).. 

Bituminous  material   (lbs.  per  sq.  yd.)...     16.90  18.70 

Bituminous  seal  coat    (cals.  per  s.q  yd 

Cement   on  surface    (bbls.   per  sq.   yd.)...        0.003  0.003 

Chips   (cu.   yds.    per  sq.   yd.) 

Cost  Data  (Cents  per  sq.  yd.) 

Base : 

Gravel    27.30  27.30 

Chips  in  seal  coat   

Sand    9.30  9.30 

Cement    2:i.40  23.40 

Mixing  and  Laying   17.45  17.45 

Pavement: 

Bituminous  concrete  at   plant    (estimated)     43.00  43.00 

Hauling  to  road 19.00  19.00 

Laying  and   rolling    5.89  5.89 

Bitumen  in  seal  coat    

Labor,   applying  seal   coat 

Cement  on    surface    0.48 

General: 

Preparing    subgrade     21.44 

Superintendence      S.Ol 

(general  expense    4.54 

Miscellaneous    6. SI 

Total  Cost 

Cents   per    sq.   yd 1S6.02  186.62 

Entire    section    1,422.04  1,373.52  : 

Mortar  shoulder  2"  x  6",  1315'   ®    4.26  cts.  per  lineal  ft.,  $46.08 

Total  cost  of  Experiments  Nos.  1  and  2,  $5,580.74 

Average  cost  per  sq.  yd.,  $1,925 

Table  III — Experiment  No.  3 — Plain  and  Oil-Cement 


Dist  of 
Columbia 
Specifiticatior 
Limestone 
Aggregate 
284 
631 


n.150 
0.065 
0.145 

0.0464 
0.0244 
0.005 
12.00 


Dist.  of 

Columbia 

Specificati( 


O.I.io 
0.065 
0.145 

0.0462 
0.0244 
0.005 
13.60 
0.51 


0.4S 


6.S1 


0.005 

'    0.005' 

27.30 

27.30 

1.21 

1.21 

9.30 

9.30 

23.40 

23.40 

17.45 

17.45 

43.00 

43.00 

19.00 

19.00 

5.89 

5-89 

7.19 

7.19 

1.11 

1.11 

21.44 
8.01 
4.54 
6.81 


Section: 
Description: 


Quantities  of 
(Surface  coated 


naterials  and  cost  data 
fc'ith  bituminous  materials) 
I — Plain  Concrete 


Gr 


Length   of  section    (ft.) 677 

.\rea   of   section    (sq.    yds.) 1532 

Qnantities  of  Materials: 

Coarse  aggregate  (cu.  yds.   per  sq.  yd.)..        0.123 

Sand   (cu.   yds.   per  sq.   yd.) 0.069 

Cement    (bbls.    per    sq.    yd.) 0.255 

Oil   (gal.  per  sq.  yd.) 

Cost  Data  (cents  per  sq.  yd.): 

Preparing  subgrade    21.44 

Coarse   aggregate    25.10 

Sand    9.87 

Cement  41.15 


Oil 


Limestone 
226 
518 


0.069 
0,255 
0.638 


Mixing  and  laying  21.31 

Protection    after   laying    1.62 

Superintendence    8.01 

General  expense   4.54 

Miscellaneous      «-81 

Total  Cost: 

Cents   (per  sq.  yd.)    139.85 

Entire   section .  .2,142.50 

Grand  total  cost  of  Experiment  No.  3. 

Surface  treatment*    


21.44 
25.10 
9.87 
41.15 


147.66 
1,215.24 

$6,002.35 

471.95 


8.01 
4.54 
6.81 


$6,474.30 

Average  cost  per  sq.  yd $1,549.00 

"See  detailed  Cost  Data,  Table  IV 

Table  V. — Experiment  No.  4 — Oil-Cement  Concrete 

Quantities  of  Materials  and   cost  data 

Description: 

Coarse  Aggregate                                                                                Gravel            Limestone  Trap 

Length   of  section  (ft.)    270                    211  21)0 

Area     of   section   (sq.  yds.) 615                     474  655 

Quantities  of  Materials: 

Coarse  aggregate   (cu.  yds.  per  sq.  yd.) 0.123                  0.123  0.123 

Sand  (cu.  yds.  per  sq.  yd. ) 0.060                  0.009  0.069 

Cement    (bbls.    per   sq.   yd.)    0.255                  0.255  0.255 

Oil  (gal.  per  sq.  yd.) 0.038                  0.038  0.638 

Cost  Data  (cents  per  sq.  yd.) : 

Preparing    subgrade    21-44                  21.44  21.44 

Coar-e  aggregate   25.10                  28.10  29.89 

Sand    O-ST                    «-87  9.87 

Cement  41.15                 41.15  41.15 

Oil      7.00                     7.0(1  7.06 

Mixing  and  laying 22.08                 22.00  22.00 

Protection  after  laying   l-«2                   1.02  1.62 

Superintendence    8.01                    8.01  8.01 

General   expense    4.54                    4.54  4.54 

Miscellaneous   6.81                   0.81  «.81 

Total  Cost: 

Cents   per   sq.    yd 147.60                 ]50.«0  152.45 

Entire  section   908.11                714.13  998.55 

Total  cost  of  Experiment  No.  4 $2,020.79 

Average  cost  per  sq.  yd $1,502 
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Table  IV — Bituminous  Surface  Coats 


Bituminous  Material 


Pai. 


lU  coat  I  arpet    coat 

N'one  Tarvia  A 

None  Ugite    Xo.    3 

Westrumite  Regular  Bfermudez.  .. . 

Cgite  No.  IC Special  Bermudez  .  . . 

Ugite  No.  IC Texaco  .1   

^;one  Special  Bermudez   . . . 

N'one  Texaco  Road  Asphalt. 


Section 
(sq.  yds.) 

912 
903 

281 


Rate  of  application 

Bituminous 

material 

(gal.  per  sq.  yd.) 

Paint         Carpet 

coat  coat 

0.33 

0.33 

0.10  0.50 

0.20  0.50 

0.20  0.40 

0.50 

0.50 


Chips 

(cu.  yd.  per 

sq.  yd.) 


Cost  data 
Bituminous 
material 
Paint         Carpet 


O.Ol 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 


coat 


coat 
4.09 
3.27 


cents  pe 
Chips 


•  sq.  yd.) 

Labor  of 
application 


3.07 
3.07 
3.79 
3.79 
3.79 
3.07 
3.07 


12.56 
12.53 
11.25 


Cost  of 
Entire 
Section 

?S7.46 
79.19 
40.94 
43.38 
71.72 

113.83 

35.43 

S471.95 


Table  VI — Experiment  No.  5 — Ceme 


Quantities  of  Materials  and  Cost  Data 

Description : 

Coarse  Aggregate  Gravel 

Length  01   section    (ft.)    425 

Area  of  section   (sq.   yds.) 956 

Quantities  of  Materials: 

Coarse  aggregate  (cu.  yds.  per  sq.  yd.) 0.123 

Sand    (cu.   yds.    per   sq.   yd. ) 0.069 

Cement    (bbls.    per   sq.    vd.) 0.255 

Cost  Data  (cents  per  sq.  yd.) : 

Pref aring  subgrade   21.44 

Coarse  aggregate    25.10 

Sand    9.87 

Cement  41.15 


0.255 

21.44 
28.10 
9.87 
41.15 
21.31 
1.62 
8.01 
4.54 
6.81 


Trap 
SOU 
633 

0.123 
0.069 
0.235 


ixing  and  laying    21.31 

Protection  after  laying 1.62 

Superintendence 8.01 

General  expense 4.54 

Miscellaneous     6.81 

Total  Cost: 

Cents  per   sq.  yd 139.85  142.85 

Entire  section    1,336.97  2.034. IS 

Grand  total  cost  of  Experiment  No.  5 S4.286.72 

Average   cost  per  sq.   yd 81.422 

Table  VII — Experimest  No.   6 — Brick  Pavement 

Quantities  of  Materials  and  Cost   Data 
Description: 

Length  of  section   (ft.)    

-Area  of  section   (sq.  vds.) 

Quantities  of  materials: 
Base: 

Gravel    (cu.  yds.   per  sq.  yd.) 

Sand  (cu.  yds.  per  sq.  yd.)    [  . . 

Cement  (bbls.  per  sq.  yd. ) ..\]\ 


Pai-i 


Sand  cushion   (cu.  yds.  per  sq.  .vd.).. 

Brick    (number    per    sq.    yd.)... 

Sand  in  grout  (cu.  yds.  per  sq.  yd.). 
Cement  in  grout  (bbls.  per  sq.  vd.) .  . 
Cost  Data  (cents  per  sq.  yd.) : 


Base  : 
Gravel 
Sand 


Cement   '".!'.  1! ." ! 

Mixing  and  placing 

Pavement  : 

Sand  in  sand  cushion    

Preparing  sand  cushion    '. 

Brick '....'...'.'.'. 

L'nloading  and    piling  brick  from  car 

Hauling  and  piling  brick   by  roadside 

Laying  brick    

Rolling  brick ] . 

Sand  in  grout 

Cement    in   grout    '.'.'.'.'.'.'.'.'. 

Grouting    ."...*.'.'.*.'.' 

Protection    

General:  

Preparing    subgrade    

Superintendence    

General   expense    '..'.'.'.'.'.'.'.'.'. 

Miscellaneous    

Total  Cost 

Cost  per  sq.  yd 

Total  section  !.!!!!.!!!!..!!!! 

Concrete  shoulder,  6"  x  8",  1,350  lin.  ft.   at  10.12  cts!  per  liii.'  ft. 
Expansion  joint  1,900  lin.  ft.  at  3.84  cts.  per  lin.  ft... 


0.150 
0.065 
0.145 


17.45 

10.10 
3.66 
80.00 
13.23 
11.18 
5.20 
1.76 
0.80 
5.08 
2.96 
1.57 


258.21 

i,308.22 

136.59 

73.05 


Total 


■Vverage  cost  per   sq.  yd ". .  .'.'.'$V.683 


Table  VIII — Miscellaneous  Work 

Building  catch   basin 19.02 

Removing   trees    (10   in   front  of   Mr. 

MacTiers')    95.87 

Removing   old  cobble  gutter,   3,310  lin. 

„  f;   79.61 

Broken  stone  shoulder   (Sta.    58+50  to 

62+00)    labor    '62.50 

•Stone  secured   for  excavation 

Table  I.\ — French    Drain 

Length    8,648' 

Labor : 

Foreman    $140.87 

Men  846.87 

Teams   108.56     1,096.30 

Materials: 
Tile,  8,648'  at  6.7  CIS.  per  ft.   379.42 
•Stone  for  filling  trench 369.52        948.94 


$2,045.24 

Per  lin.  ft 23.65  cis. 

•A  considerable  quantity  of  stone  for  filling 
the  trench  was  secured  from  the  old  macada.-ii 
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road.  The  labor  necessary  to  secure  this 
stone  was  so  much  that  the  drain  would  have 
cost  but  little  more  had  fresh  stone  been  pur- 


Table  X — Concrete  Gutter 

Total    length    5.631ft. 

Quantities  of  Materials  per   lin.  ft.  of  gutter: 

Cement 0.101  bbls. 

Sand    0.029  cu.  yd. 

Gravel    0.050  cu.  yd. 

Cost   data,  cts.,  per  lin.   ft.: 

Cement    $16.06 

Sand 4.38 

Gravel    8.44 

Forms    1.81 

Foreman    2.05 

("arpentcr  and  helper 2.05 

Finisher   and    helper 3.24 

Labor  16.49 

Total $54.52 

Total  cost  of  gutter $3,070.02 


Traffic   Counts  anci  a  Standarti 
Traffic  Unit 

In  a  paper  on  road  maintenance  in  a 
bulletin  recently  publislied  by  the  United 
States  Office  of  Public  Roads,  Dr.  L.  I. 
Hewes,  chief  of  economics  and  main- 
tenance, mentions  the  importance  of 
traffic  count  and  the  recognition  of  a 
unit  of  traffic.    He  says : 

It  will  be  more  and  more  necessary  in 
the  future  to  study  the  service  of  vari- 
ous roads  by  accurate  traffic  censuses. 
From  the  investigations  that  have  al- 
ready been  made  it  appears  that  for  any 
civil  sub-division  a  relatively  small  per- 
centage of  all  the  roads  carry  nearly 
all  the  travel.  In  France  a  traffic  unit 
called  the  "collar"  is  used.  The  "collar" 
is  a  single  horse  harnessed  to  a  vehicle, 
and  all  other  traffic  is  reduced  to  "col- 
lars," including  automobile  traffic.  The 
"collar"  has  not  been  adopted  in  the 
United  States  as  a  traffic  unit.  It  is 
unfortunate,  moreover,  that  no  agree- 
ment exists  among  road  men  at  present 
as  to  the  detailed  method  of  measuring 
traffic.  Traffic  censuses  were  taken  in 
Illinois  in  1906-7,  in  New  York  in  1909, 
and  in  Massachusetts  in  1909  and  1912. 
These  censuses  counted  the  travel,  but 
no  common  unit  is  yet  available  for  re- 
ducing such  traffic  data;  moreover,  the 
useful  tonnage  is  a  most  important  item 
from  an  economic  standpoint,  and  it  is 
seldom  counted. 

It  is  well  established  that  an  improved 
road  draws  to  itself  increased  traffic. 
To  determine  the  future  use  of  roads, 
it  will  be  necessary  not  only  to  know  the 
travel  passing  over  the  road  before  im- 
provement, but  also  to  know  the  in- 
crease of  travel  which  is  likely  to  be 
diverted  to  the  road  when  it  becomes 
improved.  It  is  undeniable  that  travel 
upon  roads  in  general  is  rapidly  in- 
creasing numerically  in  tonnage  and  in 
mileage  of  travel  radius.  Preliminary 
study  is  clearly  necessary,  tlierefore.  to 
enable  road  men  properly  to  relate  the 
first  construction  costs  to  probable  main- 
tenance charges.  There  should  be  an 
ample  "factor  of  safety"  in  road  design 
to  allow   for  increased  service. 


The  longer  a  concrete  building  stands, 
the  harder  it  is  to  tear  it  down.  In 
one  case,  where  ."i.OOO  sq.  ft.  of  floors 
were  torn  down,  32  men  worked  5  weeks, 
costing  about  $1,500.  In  another  case, 
the  building  had  originally  cost  $35,000, 
and  it  cost  $5,000  to  tear  it  down ;  the 
value  of  the  steel  recovered  was  about 
$750. — Toindustrie  Zeituitg 
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Some   New  York   State   Concrete 
Roads 

(Coitiiiucd  from  payc  109) 

issue,^  to  specifications  under  which  con- 
crete highway  contracts  were  let.  The 
paragraph  requiring  roUing,  in  these 
specifications,  has  been  entirely  disre- 
garded, as  it  was  deemed  impracticable 
to  use  a  roller  in  the  work.  An  exam- 
ination of  these  specifications  seems  to 
indicate  that  they  are  written  as  a  sort 
of  blanket  set  of  specifications,  supposed 
to  cover  everything,  various  feature?  to 
be  picked  out  on  individual  contracts. 
There  seems  to  be  a  reasonable  oppor- 
tunity for  misunderstanding  as  to  the 
kinds  and  qualities  of  materials  required. 
Some  paragraphs  from  these  specifica- 
tions' as  to  the  materials  and  the  meth- 
ods are  quoted. 

Specifications 
From  page  33 : 

Concrete — Concrete  will  be  classified 
as  follows :  First-class,  second-class, 
third-class. 

First-class  concrete  shall  be  made  of 
1  part  Portland  cement,  2  parts  clean 
sand  or  crusher  dust,  resulting  from  the 
breaking  of  hard  trap,  hard  sandstone, 
granite  or  gneiss,  and  4  parts  of  crushed 
stone,  all  measured  in  loose  bulk  in 
boxes  or  forms  of  known  capacity  sat- 
isfactory to  the  Engineer. 

Crushed  stone  for  first-class  concrete 
shall  be  trap,  granite  or  gneiss,  satisfac- 
tory to  the  Commission. 

Second-class  concrete  shall  be  made 
of  1  part  of  Portland  cement,  ZYz  parts 
of  clean,  approved  sand  or  crusher  dust, 
and  5  parts  of  crushed  stone  or  screened 
washed  gravel  if  permitted  by  the  En- 
gineer, all  measured  in  loose  bulk  in 
boxes  or  forms  of  known  capacity  satis- 
factory to  the  Engineer. 

Third-class  concrete  shall  be  made  of 
1  part  of  Portland  cement.  3  parts  of 
clean,  approved  sand  or  crusher  dust 
and  6  parts  of  crushed  stone,  all  meas- 
ured in  loose  bulk  as  aforesaid.  The 
substitution  of  gravel  for  stone  in  con- 
crete will  not  be  permitted  except  in 
special  cases  under  such  conditions  and 
requirements  as  the  Commission  may 
prescribe. 

Boulders  and  fragments  of  rock  may 
be  embedded  in  third-class  concrete. 
Each  .stone  before  being  embedded  or 
placed  shall  be  thoroughly  washed  and 
soaked,  to  free  it  from  all  dirt.  *  *  *  * 

From  page  34 : 

Quality  nf  Stone — .Stone  for  concrete 
shall  be  of  an  approved  kind  and  quality 
of  rock  and  shall  be  free  from  soil,  mud 
or  dust.  Soft  stone  shall  not  be  used  in 
making  concrete.  Crushed  stone  for 
first-class  concrete  shall  be  of  the  N'o.  2 
size ;  for  second-class  concrete  shall  be 
of  the  No.  2  size,  mixed  with  No.  3  size ; 


'Page   31 

'Quotations  arc  from  specifications  designated 
as  '•5A  .State  of  New  York  Department  of 
IfiRhways — Proposal      and      Specifications      for 

Building  the  Hinhway  in  the  Coun- 

.    .    .    Concrete-Bituminoiis 


Top. 


1D12" 
specificatit 


'  :iTe  in  booklet  form  and 
together  with  the  "Information  for  Bidders" 
and  blank  tables  for  "Proposal"  occupy  about 
50  pages.  The  general  specifications  are  ar- 
ranged alphabetically,  not  in  any  sequence  of 
operations.  The  general  specifications  from 
which  the  following  is  quoted  arc  followed  hv 
the   specifications:   "Concrete-Bituminous   Top" 


and  for  third-class  concrete  shall  be  of 
No.  2  or  No.  3  size. 

Sand — Sand,  the  particles  of  whicli 
shall  not  be  greater  than  yk  of  an  inch  in 
size,  shall  be  clean,  sharp,  free  from 
organic  matter  and  not  excessively 
fine,  and  shall  be  screened  and  washed 
if  required.  *  *  *  * 

From  page  36 : 

Freezing —  *  *  *  Concrete  work  shall 
not  be  done  during  freezing  weather. 
In  warin  weather  concrete  shall  be  cov- 
ered with  canvas,  grass,  weeds,  or  other- 
wise protected  from  the  sun.  and  shall 
be  wet  down  until  thoroughly  set. 

From  page  37 : 

Gravel  Concrete  —  Gravel  concrete 
when  permitted,  shall  be  used  in  such 
places  and  in  such  forms  and  dimensions 
as  may  be  shown  on  the  plans  or  as 
directed  by  the  engineer.  Before  any 
gravel  shall  be  used  in  concrete  a  sam- 
ple, containing  at  least  1'/^  cu.  ft.,  shall 
be  taken  by  the  contractor,  in  the  pres- 
ence of  the  engineer,  and  expressed  to 
the  division  engineer  for  approval. 
When  gravel  from  an  accepted  source 
of  supply  does  not  continue  to  be 
satisfactory  to  the  division  engineer,  the 
contractor  will  be  required  by  the  com- 


in — Wheel  and  Hoof  Tracks  in  Freshly 
lu   Concrete  Ro.\d  After  Being  Patched 


mission  to  secure  satisfactory  gravel 
elsewhere  without  e.vtra  compensation* 
Gravel  concrete  must  in  all  respects 
conform  to  the  specifications  for  stone 
concrete  except  as  hereinafter  stated. 

From  page  38 : 

Per  cent,  of  voids — If  the  portions  of 
gravel,  as  taken  from  the  bank  contain 
between  45%  and  55%  of  sand,  it  may 
be  mixed  directly  with  the  cement,  in 
the  proportion  of  1  part  of  cement  to  6 
parts  of  gravel;  but  if  the  percentage 
of  sand  is  greater  or  less  than  the  above 
mentioned  limits,  it  shall  be  made  to 
meet  those  requirements  by  the  addition 
i>f  the  necessary  amount  of  either  sand 
(ir  screened  gravel,  as  the  case  may  re- 
quire, before  the  addition  of  the  cement 
to  the  gravel. 

Boulders — Material  graded  as  boulders 
may  be  embedded  in  the  concrete  in  the 
same  manner  as  specified  for  stone  in 
stone  concrete,  when  used  in  retaining 
walls. 

Sand — Sand,  the  particles  of  which 
shall  not  be  greater  than  l-i"  in  size,  shall 
lie  clean,  sharp,  free  from  organic  mat- 
ter and  not  excessively  fine.  It  shall  be 
screened  if  required.  Should  dirty  sand 
be  delivered  on  the  work,  it  .shall  be 
washed  before  using.  Crusher  dust 
screened  to  reject  all  particles  over  14" 
in  diameter  may  be  used  as  a  sul)Stitute 
for  an  equal  bulk  of  sand.  Shale  sand 
or  shale  and  limestone  crusher  dust 
must  not  be  used.  Samples  of  sand 
proposed  for  use  must  be  submitted  to 
the  division  engineer  for  approval  before 
being  used. 

From  "Concrete-Bituminous  Top"  we 
quote : 

Bottom  Course — The  bottom  course  of 
ibis  road  shall  be  as  shown  on  the  plans 
when  rolled  in  place  and  shall  be  formed 


ics.    8    AMD    9 — Crazing    in    Concbete    Road 

(CicewoBaldwinsville)  .\ftek  Work  Has 

ltEF.N    Down    About   2   Weeks;    I'hoto 

.Made  July  23,   1913 
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of  class  concrete, inches  thick. 

Top  Course — The  top  course  of  this 
road  shall  be  approximately  %"  in 
thickness  as  shown  on  the  plans  when 
rolled  in  place,  and  shall  be  formed  of 
bituminous  material  T.  and  H.  O.  and 
sand  or  screenings. 

Coiicrete-Bitumiiwus  Top  Course — 
After  the  subgrade  has  been  thoroughly 
rolled  so  that  the  surface  conforms  to 
a  line  parallel  and  at  the  proper  depth 
below  the  grade  line  shown  on  the  plans, 

second  class  concrete  inches^  thick 

shall  be  spread  to  the  depth  and  cross 
section  shown  on  the  plans.  *  *  *  * 

Or  in  lieu  of  compacting  the  concrete 
by  rolling,  as  described  above,  if  the 
Engineer  so  directs  the  concrete  shall  be 
laid  wet  and  tamped  in  the  usual  man- 
ner. 

Necessary  transverse  expansion  joints 
must  be  provided  by  the  contractor  as 
directed  by  the  engineer.' 

In  order  to  obtain  a  uniform  surface, 
timbers  shall  be  placed  at  the  edges  at 
such  an  elevation  that  when  the  surface 
is  struck  with  a  template  it  will  give 
the  proper  crown  and  will  be  true  and 
even  with  no  depressions  or  irregulari- 
ties. 


Proofs  of  the  foregoing  were  sent  to 
Frederick  S.  Strong,  division  engineer 
at  Syracuse,  asking  for  suggestion  and 
comment  and  we  quote  his  comment  as 
follows : 

Commenting  on  the  contents  of  this 
article,  it  appears  to  me  that  your 
critic  has  fairly  represented  the  facts 
in  some  particulars,  but  on  the  whole 
it  is  somewhat  unjust  because  it  will 
give  the  impression  that  the  results 
of  this  type  of  construction  have 
been  disappointing  or  partial  failure. 
As  a  matter  of  fact  most  roads  of 
this  type  built  in  this  division  are 
entirely  satisfactory  and  have  been 
built  according  to  the  specification 
which  your  correspondent  criticises. 

It  is  sincerely  hoped  that  the  Editori- 
al Foreword  published  at  the  beginning 
of  this  article  and  proof  of  which  Mr. 
Strong  had  not  seen  when  he  wrote  his 
comment  on  the  article,  may  remove 
any  idea  of  unjust  criticism.  We  are 
particularly  glad  to  note  that  "most 
roads  of  this  type  built  in  this  division 
are  entirely  satisfactory  and  have  been 
built  according  to  the  specilication." 


An  interesting  development  has  arisen 
in  connection  with  the  use  of  bulk 
cement.  At  Sumner,  111.,  the  concrete 
products  plant  operated  by  Blood  Bros. 
is  located  at  some  distance  from  the 
railroad  siding.  They  have  found  it  to 
be  a  decided  economy  to  empty  sacked 
cement  into  bins  and  to  ship  back  the 
bundled  sacks  without  delay.  This  has 
served  both  to  save  wear  and  tear   on 


"Here  we  have  the  class  of  concrete  specified. 
Above  it  is  left  blank.  The  major  portion  of 
this  paragraph  we  do  not  quote.  It  was 
quoted  in  the  Sept.  issue  1012.  It  calls  for 
rolling  the  concrete. — Editors. 

•So  far  as  we  have  learned  no  transverse 
expansion  joint  has  been  provided  on  state 
concrete  roads. — Editors 

[142] 


View  cast  irom   M.i.   :;.i>;  ciuiiu-  ;>     iiiuh.   imuminuub  lop;    pliolo   made  May  20,   1913,  when 
road  was  not  completed  tliroughout  its  length. 

Fig.  12 — BRiDCEroRT-LAKEPOUT  Road  (No.  962)  Built  1912-1913 
View  east  from  Sta.  222-1-70 ;  Photo  made  Oct.  30,  1912,  showing  untreated  concrete  base. 
Fic.  13 — Folton-Three  Rivers  Road  (No.  5276,  Part  2);  Hassam  Construction,  1912 
View  at  Sta.  44-f-75;  Photo  made  Oct.  30,  1912,  while  road  was  under  construction;  grouting 
chine  is  at  work. 


the  sacks  and  to  decrease  the  investment 
ordinarily  tied  up  in  sacks.  Often  credit 
has  been  given  for  sacks  prior  to  the 
actual  billing  of  the  cement.  They  state 
that  there  has  been  an  additional  advan- 
tage due  to  the  bulk  cement  caking  to 
a  less  degree  than  the  sacked  cement. 
At   the   time   of   the   Easter   flood   they 


had  some  sacked  cement  piled  on  a  floor 
at  the  same  level  as  their  1)in  of  bulk 
cement.  The  former  absorbed  consider- 
able moisture  and  became  lumpy,  while 
the  bulk  cement  at  the  same  level  was 
unharmed  and  not  a  single  lump  formed. 
The  owners  do  not  explain  this,  but 
merely  state  it  as  a  fact. 
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The  Construction  of  a  New  Jersey 
Concrete   Road 

The  state  of  New  Jersey  has  become 
interested  in  concrete  road  construction 
and  the  sample  already  in  use  is  likely 
to  mean  more  of  this  work.  This  is 
4,800'  long,  from  14'  to  18'  wide,  6" 
thick  with  stone  shoulders,  concrete  of 
1 :2 :4  mix,  cement,  sand  and  crushed 
stone  laid  with  a  crown  of  %"  to  1'. 
Transverse  joints  were  put  in  every  30' 
tilled  with  but  one  thickness  of  3-ply  tar 
paper.  At  some  of  the  joints  Baker 
plates  were  used.  This  road  is  known 
as  Morris  Turnpike,  is  between  New 
Village  and  Stewartsville  and  was  built 
on  an  old  macadam  road  which  was 
slightly  scarified  and  well  rolled.  Threc- 
in.  land  drain  tile  were  put  in  18"  be- 
low the  stone  shoulder  on  each  side. 
The  concrete  was  surfaced  after  the 
passing  of  the  template  using  wood 
floats     and     later     roughening     with     a 


New  Jersey  Road  With   Broomed  Surface — 
Shoulders-  Not  Bijilt 

street  broom.  About  half  the  length  of 
this  road  has  been  surfaced  with  Dolar- 
way,  the  rest  of  it  is  of  plain  concrete. 
F.  W.  Salmon,  County  Engineer  of 
Warren  County  in  which  the  road  is 
built,  writes  us  on  August  IG  that  this 
road  which  was  built  in  October,  1912, 
has  a  very  few  longitudinal  cracks  but 
otherwise  is  in  perfect  condition  and 
practically  no  surface  wear  to  be  detect- 
ed. This  road  was  put  down  at  the  rate 
of  about  300  lin.  ft.  per  day.  Its  cost 
based  on  the  area  of. the  concrete  was 
as  follows : 

Drains Cc  per  sq.  yd. 

Grading    11c  per  sq.  yd. 

Shoulders  and  ditches.28cper  sq.  yd. 

Concrete    95c  per  sq.  yd. 

Total  $1.40  per  sq.  yd. 


Build   Dips   in  Concrete  Roads 
Instead  of  Culverts 

An  interesting  development  in  con- 
crete road  construction  is  in  Minnesota 
where.  State  Engineer  George  W.  Cool- 
ey  writes,  dips  in  the  roads  have  been 
made  in  some  places  instead  of  building 
culverts.  This  has  been  resorted  to  in 
extremely  hilly  sections,  particularly 
along  the  Mississippi  river,  where  val- 
leys carry  large  deposits  of  rock  and 
sand  which  close  up  culverts  after  nearly 
every  heavy  rain  storm.  Eng'r  Cooley 
says  that  the  maintenance  of  the  road- 
way in  the  face  of  these  conditions  is 
much  easier  .by  adopting  this  method  of 
taking  care  of  flood  water  and  that  the 
public  makes  no  objection  to  the  dips 
which  are  iisually  paved  with  concrete 
to  the  outside  of  the  gutters.  The  ac- 
companying illustrations  show  a  profile 
(Fig.  1)  and  cross-section  (Fig.  2)  of 
one  of  these  dips  as  built  in  West  Al- 
bany township,  Wabasha  county. 

Of  the  concrete  road  construction  gen- 
e;-ally  Mr.  Cooley  writes : 

We  have  made  the  maximum  distance 
between  expansion  joints  30'  and  in 
most  cases  are  building  the  road  in  25- 
ft.  sections. 

W'e  believe  that  a  good  trap  rock  or 
gravel  aggregate  furnishes  the  best 
quality  of  concrete  for  roadways  and 
that  the  proportion  of  1  :4  works  out 
very  well.  On  roads  which  are  not  very 
heavily  traveled  and  which  we  consider 
single  track  roads,  we  are  improving 
by  placing  an  8-ft.  width  of  concrete 
w-ith  6'  of  macadam  or  gravel  shoulder 
on  each  side;  but  on  roads  which  re- 
ceive considerable  traffic  and  which 
might  be  classed  as  double  track  roads, 
we  are  building  a  16- ft.  width  of  con- 
crete with  4'  of  gravel  or  macadam 
shoulder. 


Wayne  County  Concrete  Roads 

(Continued   from. page  110) 

and  pebbles  were  used  and  steel  plates 
at  joints,  cost  was  only  $1.12  per  sq.  yd. 

1913 — Further  work  in  progress. 

Van  .Dyke  Road:  1910— Length,  1 
mi. ;  width,  15' ;  shoulders,  4'  6" ;  2 
courses — i",  1 :2H  :5  and  2"  1 :2  :3  ; 
washed  sand  and  gravel  used,  asphalt 
felt  joints;  cost  $1,027  per   sq.  yd. 


■■■  ■■>:^:.-.f.-.  .,  -v.-'!..Vi./  ■.■•^vs.y,-:i!,ll.-^^*fM 


Fic.  1 — Profile  op  Dip  in  Road  in  Wabasha  County,  MI^ 
Fic.  2 — Cross  Section  op  Roadway  at  Dip 
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1911— Length,  1  mi.;  cost,  $1.G19  per 
sq.  yd. 

1912 — Length,  about  1}4  mi. 

1913 — Work  in  progress. 

River  Road:  1910— Length,  about 
4,000' ;  width,  15' ;  shoulders,  4' ;  1 
course,  0",  1 :2 :3,  washed  sand  and 
gravel,  asphalt  felt  joints;  cost,  $1,288 
per  sq.  yd. 

1911— Length  about  14,500' ;  1  course 
l:i;,-<:3  mix;  washed  material;  steel 
plates  and  asphalt  felt. 

1912 — Extended  to  nearly  its  present 
length  of  10.78  mi.;  subgrade  flat,  con- 
crete 6"  at  edges,  7J4"  in  center. 

1913 — Road  completed  as  shown  on 
map. 

Mt.  Elliott  Road:  1910— Length, 
al)OUt  M  mi.;  width,  12';  2  courses — i", 
1:2>^:5  and  2",  1:3;  asphalt  felt  joints; 
shoulders  5';  cost,  $1.44  per  sq.  yd. 

1911— Length,  about  l4  mi.;  width, 
18';  1  course.  1:1^:3;  steel  joints,  as- 
phalt felt  and  washed  material;  shoul- 
ders, 3' ;  cost  $1,658  per  sq.  yd. 

1912— -Length,  about  2  mi. 

1913 — Work  extended  to  what  is 
shown  on  map. 

Michigan  Road:  1910— Length,  12,- 
729';  width  18';  1  course,  75-4"  (on  a 
crowned  subgrade)  1:2:4  mix  (washed 
material)  ;  shoulders,  3';  cost,  $1.31  per 
sq.  yd. 

1911 — Extended  to  Wayne  ;  widths, 
16',  18'  and  20';  7"  thick,  1  course,  1: 
i;^  :3  mix;  cost,  $1.G76  per  sq.  yd. 

1912— This  year  and  in  1913  the  road 
was  completed  to  the  county  line  be- 
yond Denton  as  shown  on  map — total 
length,  22  mi. 

Mack  Road:  1910— Length,  about 
1,600';  width  15';  1  course  6",  1:2:4 
mix ;  built  under  contract  at  $1,347  per 
sq.  yd.     This  work  is  not  satisfactory. 

1911— Extended  to  total  length  of  .592 
mi.  at  $1.75  per  sq.  yd. 

Gratiot  Road:  1910— Length,  6,000'; 
width  16';  1  course,  7",  l-.V/z.S  mix; 
asphalt  felt  joints;  (screened  material 
—not  washed)  ;  cost  $1,089  per  sq.  yd. 

1911- Extended  to  a  total  length  of 
3.23  mi.  Same  as  1910  work  except  that 
washed  material  was  used,  and  steel 
plates  at  joints  in  1  mi.  of  the  work; 
cost,  $1.6G  per  sq.  yd.  (long  haul  for 
materials) . 

Fort  Road:  1910— Length,  '/2  "li.; 
width,  12' ;  1  course,  6",  1 :2 :4  mix  ;  laid 
on  contract;  cost,  $1,317  per  sq.  yd. 
Work  so  unsatisfactory  that  commis- 
sioners refused  to  accept  it  until  con- 
tractor put  on,  at  his  own  expense,  a 
bituminous  sand  coat. 

1912— Extended  by  County  Road  Com- 
missioners to  a  total  length  of  2.637  mi., 
12'  wide  under  the  new  specifications. 

Eureka  Road:  1910— Length,  1  mi.; 
width  12' ;  6"  thick  ;  1  course,  1 :2 :4  mix ; 
cost,  $1,287  per  sq.  yd. 

1912— Extended  to  a  total  length  of 
4.135  mi.  under  the  new  specifications. 

Jefferson  Road:  1912— Length,  1.75 
mi. ;  width,  18' ;  under  new  specifica- 
tions. 

1913 — As  shown   on   map. 
Warren    Road,   y-Milc   Road,   Huron 
River  Drive  are  new  roads  under  con- 
struction   with   concrete   first   this   year. 
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Concrete  Paving  in  Kansas  City — 
74  Miles  in  1912 

In  1907  Kansas  City,  Mo.,  put  down 
its  first  concrete  pavement,  using  a  1 :3  :5 
mix  6"  thick,  tamped  and  flushed  to  a 
true  plane,  at  a  cost  under  a  7-}  r.  guar- 
antee of  $1.23  per  sq.  yd.  This  was  laid 
in  a  residence  district  which  has  gradu- 
ally changed  to  business.  Although  of 
a  lean  mix  with  no  expansion  joint,  no 
serious  cracks  have  developed  and  there 
has  been  no  need  of  repairs.  This  ex- 
periment was  so  satisfactory  that  by  the 
first  of  the  year  1913  the  city  had  7' 2 
mi.  of  alleys  paved  with  concrete. 

One  of  the  first  street  paving  jobs 
with  concrete  in  Kansas  City  was  in  the 
nature  of  a  makeshift.  It  was  expected 
in  the  fall  of  1910  that  Sixth  street, 
Broadway  to  Bluff  street,  a  thorough- 
fare connecting  a  railroad  and  ware- 
house district  with  a  wholesale  and  re- 
tail district,  taking  heavy  traffic  would 
soon  be  widened,  but  a  new  pavement. 
even  though  a  supposedly  temporary  one 
had  to  be  provided.  Concrete  36'  wide 
was  used  in  a  1 :3K>  '-iVz  mix,  6"  thick, 
using  the  old  broken  foundation,  screen- 
ed, for  an  aggregate.  It  was  proposed 
to  use  this  concrete  pavement  as  a  base 
for  the  future  pavement  when  the  street 
was  widened.  The  pavement  was  laid 
in  November,  rush  work  before  cold 
weather;  covered  with  manure  (tem- 
perature below  freezing  every  night), 
and  opened  to  traffic  in  two  weeks.  In 
the  winter  transverse  cracks  developed 
about  every  135'  but  have  never  given 
trouble.  Frost  also  affected  the  surface 
to  a  depth  of  about  14".  In  eight 
months  holes  developed  where  road  had 
insufficient  mortar  or  wdiere  the  old 
broken  concrete  aggregate  had  not  been 
well  mixed.  Concrete  surfacing  was 
done  on  the  west  two  blocks  in  1912  and 
repairs  were  made  again  this  year.  The 
east  end  of  the  street  where  fresh  stone 
was  used  for  aggregate  is  in  use  with 
only  the  original  concrete,  worn  to  the 
appearance  of  terazzo,  smooth  yet  giving 
good  foothold. 

The  above  is  an  abstract  of  a  descrip- 
tion of  a  poorly  constructed  concrete 
pavement,  written  by  Clark  R.  Mandigo' 
in  the  Engineering  News'  The  pave- 
ment was  laid  as  a  makeshift  with  an 
idea  of  purely  temporary  use,  employ- 
ing very  inferior  materials  and  put  down 
under  adverse  conditions.  Mr.  Mandigo 
says  that  the  work  is  on  a  street  whicli 
should  not  have  been  paved  with  con- 
crete in  any  form.  In  1911  the  city  laid 
46,000  sq.  yds.  (3.3  mi.)  of  plain  con- 
crete pavement  at  an  average  cost  of 
$1.23  per  sq.  yd.  There  was  some  2-coursc 
work  included  in  this,  which  cost  $1.47 
per  sq.  yd.  In  1912,  237,000  sq.  yds.  (14.9 
mi.)  of  concrete  6"  thick  were  laid  in 
Kansas  City.  Mr.  Mandigo  predicts 
that  the  1913  record  will  equal  that  of 
1912. 

The  earliest  pavements  were  laid  with- 
out expansion  joints.  The  1911  and 
1912   work  has  >2-in.  transverse  joints 


'Asst.    City   Eng.,   Kansas   City,   Mo. 
*Also     sec     Concrete-Cement     .Ace, 
1912,  p.   70 
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filled  with  asphalt,  every  50'.  It  de- 
veloped, according  to  Mr.  Mandigo,  that 
the  earlier  work  seemed  to  be  freer  from 
longitudinal  cracks  and  secondary  trans- 
verse cracks  than  the  later  work  with 
transverse  joints  and  that  it  seemed 
logical  to  suppose  that  concrete  occupies 
the  most  space  when  first  laid  in  a  wet 
mass,  and  that  the  expansion  strains  be 
disregarded  and  the  temperature  effects 
in  contraction  alone  considered.  So  in 
the  1913  specifications,  paper  joints  only, 
placed  every  30',  are  called  for.^  These 
specifications  in  their  chief  details  fol- 
low : 
Specification 

Broken  Stone — The  broken  stone  shall 
be  clean,  hard  limestone,  with  largest 
stones  of  such  size  as  will  pass  a  2-in. 
ring  and  with  all  material  that  will  pass 
a  "X-in.  screen  removed.  The  stone 
must  be  free  from  dirt  or  any  deleteri- 
ous matter  and  must  contain  practically 
no  soft,  flat  or  elongated  particles. 

Proportions  of  Concrete — The  Port- 
land cement  concrete  shall  be  composed 
of  one  volume  of  cement,  2;/2  of  sand 
and  i'/^i  of  clean,  broken  stone.  All 
measurements  are  to  be  of  the  loose 
materials. 

Mixing — Concrete  must  1:ie  mixed  bj- 
a  machine  of  a  type  that  will  insure 
accurate  proportions  of  the  ingredients, 
and  be  acceptable  to  the  city  engineer. 

The  materials  shall  be  mixed  wet 
enough  to  produce  a  concrete  of  such 
consistency  that  it  will  flush  readily 
when  tamped,  but  which  can  be  handled 
without  causing  a  separation  of  the 
coarse  aggregate  from  the  mortar,  and 
which  will  not  creep  toward  tlie  curb 
or  sag  out  of  place  when  deposited  and 
lightly  tamped.  After  the  addition  of 
water  the  mixture  shall  be  handled  rap- 
idly to  the  place  of  final  deposit.  Un- 
der no  circumstances  shall  concrete  be 
used  that  has  partially  hardened. 

Depositing  Concrete  —  The  concrete 
must  be  taken  from  the  machine  in  such 
manner  as  will  insure  against  loss  of 
mortar,  and  deposited  to  such  depth 
that  when  tamped  and  properly  finished 
the  pavement  shall  have  a  thickness  of 
6  in.,  and  the  upper  surface  shall  be  true 
and  imiform. 

To  assist  in  bringing  the  street  sur- 
face to  correct  grade  and  crown,  the 
contractor  shall  drive  stakes  at  center 
and  quarter  points  of  roadway  at  inter- 
vals not  greater  than  25  ft.  These 
stakes  shall  be  firmly  driven  with  their 
tops  at  the  elevation  of  tlie  finished 
pavement,  or,  if  preferred,  with  a  well 
defined  mark  at  this  elevation,  so  that 
during  the  laying  of  the  concrete  it  will 
be  possible  to  stretch  a  line  from  a  stake 
to  the  one  in  advance  for  the  purpose 
of  determining  any  irregularities.  When 
the  stakes  in  front  have  been  reached, 
the  set  just  passed  shall  be  removed  and 
the  holes  carefully  filled. 

The  concrete  must  be  deposited  in 
strips  transverse  to  the  roadway,  and 
when  interruptions  occur  of  such  length 
as  to  permit  the  setting  of  concrete,  the 
pavement  must  be  linished  against  a 
board  set  vertically  and  at  right  angles 
to  the  street,  so  that  the  depositing  of 
concrete  may  be  resumed  without  dis- 
turbing that  already  in  place. 

finishi)ig— The  pavement  .shall  be  fin- 
ished by  thorough  hand  tamping,  until 
the  mortar  flushes  freely  to  the  surface, 
then  lightly  tamped  and  broomed  with 
fiber  push  broom — the  final  markings  to 

'See   Sept.,   1915,    issue,   p.    79 


have  a  neat  and  uniform  appearance 
transverse  to  the  roadway. 

Cleavage  Planes — At  intervals  of  ap- 
proximately 30',  transverse  cleavage 
planes  shall  be  constructed  by  placing 
a  board  in  a  vertical  position  across  the 
roadway  and  on  the  rear  side  of  the 
board  a  layer  of  heavy  building  or  roof- 
ing paper.  This  board  shall  be  held  in 
place  by  stakes  until  the  concrete  has 
iieen  deposited  for  a  distance  of  at  least 
6  ft.  in  advance,  when  it  shall  be  re- 
moved and  the  place  it  occupied  care- 
fully filled  with  concrete  and  finished 
in  same  manner  as  the  rest  of  the  pave- 
ment. The  paper  used  must  be  stiff 
enough  to  maintain  itself  without  tear- 
ing or  wrinkling  and  shall  not  extend 
above  the  surface  of  the  pavement. 

Between  the  curb  lines  of  an  inter- 
secting street  or  alley  that  is  unpaved, 
the  concrete  pavement  shall  be  finished 
against  a  white-oak  plank  2"  thick 
and  12"  deep  and  of  such  length  as 
the  engineer  may  designate ;  the  upper 
edge  of  the  plank  to  be  neatly  adzed  off 
to  conform  to  the  finished  surface  of 
the  pavement.  \\'here  the  work  adjoins 
any  pavement  already  laid,  the  engineer 
may  require  the  contractor  to  remove 
and  relay  a  sufficient  quantity  of  the  old 
pavement  to  form  a  satisfactory  junc- 
tion of  the  two  pavements. 

Sprinkling — During  the  first  four  days 
after  placing,  the  concrete  shall  be  kept 
moist. 

At  all  times  during  the  construction 
of  the  pavement  nothing  must  be  allow- 
ed upon  it  that  will  disturb  the  concrete 
while  setting,  and  the  street  shall  not  be 
thrown  open  to  traffic  until  the  engineer 
so  directs. 
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One  Mile  of  Concrete  on  Superior 
Boulevard,  Minneapolis 

One  mile  of  concrete  has  been  put 
down  on  Superior  Boulevard,  extending 
out   of   Minneapolis.    (See   issue   p.   25  1 

The  concrete  is  14'  wide  and  7"  thick 
of  a  1:2:3  mix,  using  sand  and  gravel 
which  was  sucked  out  of  Lake  Minne- 
tonka,  near  by  and  screened. 

An  excellent  grade  of  material  was 
obtained  but  there  was  mixed  in  with 
these  aggregates  taken  out  of  the  lake 
many  small  pieces  of  bark  and  water 
soaked  chips.  The  laborers  were  cau- 
tioned about  removing  these  and  did  the 
best  they  could  but  after  the  roadway 
was  completed,  it  was  found  many  of 
these  chips  of  wood  had  dried  out,  thus 
shrinking  and  leaving  pitholes  from  '/i" 
to  2"  deep.  The  contractors  after  dis- 
covering this,  dug  out  the  wood  and 
filled  the  small  holes  with  cement  grout. 

This  road  is  in  part  on  a  very  heavy 
and  deep  fill  of  sand  and  gravel  (about 
18'  deep),  and  each  rain  is  showing  the 
wash-down  of  the  fill  so  that  there  is 
some  doubt  as  to  the  concrete  staying 
in    place 

The  engineer  did  some  cutting  through 
the  hills  and  filling  in  and  has  made  an 
excellent  job.  The  grade  on  the  finished 
road  is  good  and  the  curves  show 
excellent   engineering  work. 

Steel  plates  for  protection  of  the  con- 
crete at  expansion  joints  were  used.' 

The  contract  was  let  last  year  but 
owing  to  shortage  of  labor,  work  was 
not  completed  until  this  year.  The  work 
was  done  by  the  General  Contracting 
Co.,  Minneapolis. 

~'ilade  by  Pufferllubbard  Co.,  Minneapolis 

September,  1913 
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Concrete   Organizations,   Officials 
and    Conventions 

American  Concrete  Institute,  Edward 
E.  Krauss,  Secretary,  Harrison  Build- 
ing, Philadelphia,  Pa.  Convention, 
Chicago,  Feb.  lG-20,  1914, 

American  Highway  Association,  J.  E. 
Pennybacker,  Jr.,  Secretary,  Colorado 
Building,  Washington,  D.  C.  Meets  as 
part  of  American  Road  Congress,  De- 
troit.  Sept.  20-Oct.  4. 

-American  Road  Builders'  Association, 
Secretary,  E.  L.  Powers,  150  Nassau 
St.,  N.  Y.  C.  Convention  and  Exhi- 
bition, First  Regiment  Armory,  Phila- 
delphia.  Dec.   9-12.   1913. 

Association  of  American  Portland  Ce- 
ment Manufacturers,  Percy  H.  Wil- 
son, Secretary,  Land  Title  Building, 
Philadelphia,  Pa. 

•Canadian  Cement  and  Concrete  Asso- 
ciation, William  Smith,  Secretary,  57 
East  Adelaide  St.,  Toronto,  Ont. 

■Cement  Products  Exhibition  Co.,  72 
West  Adams  St.,  Chicago,  111.;  Secy.- 
Treas.,  J.  U.  C.  McDaniel,  108  La 
Salle  St.,  Chicago,  III.  CHICAGO 
Show,  Coliseum,  February  12-21,  1914. 

Iowa  Association  of  Cement  Users, 
Henry  H.  Dean,  Glenwood,  la.,  Sec- 
retary. 

Nebraska  Cement  Users'  Association, 
Secy.-Treas.,  Frank  Whipperman, 
Omaha.  Neb.  Convention  Feb.  2-4  and 
Show  Jan.  30  to  Feb.  4,  1914,  Omaha. 

Northwestern  Cement  Products  Asso- 
ciation, J.  C.  VanDoorn,  Secretary, 
Security  Bank  Bldg.,  Minneapolis, 
Minn. 


Tentative  Program  for  American 
Road  Congress  is  Announced 

The  tentative  program  for  tlie  Third 
American  Road  Congress,  held  under 
the  auspices  of  the  American  Highway 
Association,  American  .\utomobile  As- 
sociation and  Michigan  State  Good 
Roads  Association,  at  Wayne  Gardens, 
Detroit.  Sept.  29  to  Oct.  4,  1913,  is  an- 
nounced as  follows : 
IConday,  Septeml)er  29 

Registration  —  9  a.  m. — Continuing 
throughout  the  Congress  registration  of 
members  and  delegates  at  Secretary's 
office,  Wayne  Gardens,  where  badges, 
program  cards,  etc.,  may  be  obtained 
after  registration.  Blank  forms  for  reg- 
istration may  be  obtained  at  hotels  or  at 
Wayne  Gardens.  10  a.  m. — Meeting 
called  to  order  in  Wayne  Gardens  by 
Logan  Waller  Page,  President  of 
the  Congress.  Addresses  by  Wood- 
bridge  N.  Ferris,  governor  of  Michigan; 
Oscar  B.  Marx,  mayor  of  Detroit; 
Logan  Waller  Page,  president,  Ameri- 
can Highway  Association ;  Laurens 
Fnos,  president  American  Automobile 
-Association,  and  others.  2 :30  p.  m. — 
The  national  administration  will  be 
represented  at  the  Congress  by  one 
or  more  members  of  the  Cabinet,  and 
President  Wilson  has  promised  to 
write  an  address  to  be  read  at  one  fif 


llic  sessions.  It  is  expected  that  this 
address  will  be  read  at  the  afternoon 
session  of  the  first  day  and  that  dis- 
tinguished officials  of  the  Canadian  gov- 
ernment will  also  take  part  in  this  ses- 
sion, concerning  which  definite  an- 
nouncements will  be  made  later. 

Social  Features — Plans  are  under  way 
looking  to  the  holding  of  a  reception  or 
garden  party  late  in  the  afternoon  of 
the  first  day  in  honor  of  the  distinguish- 
ed guests  of  the  Congress.  This  will  be 
followed  by  a  series  of  banquets  and 
entertainments  by  the  Board  of  Com- 
merce, the  Wolverine  Club,  the  Rotary 
Club,  the  Adcraft  Club  and  others. 
Tuesday,  September  30 

Xational  Legislation,  under  auspices 
of  American  Automobile  Association — • 
10  a.  m. — Opening  address  by  the  pre- 
siding officer,  Frank  E.  Doremus,  M.  C. 
(introduced  by  George  C.  Diehl,  chair- 
man, Good  Roads  Board,  American 
Automobile  Association).  Addresses  on 
proposed  National  Aid  or  National 
Highways  by  the  leading  advocates  of 
the  respective  measures  which  have  be- 
come prominent.  It  is  expected  that 
among  the  speakers  will  be  Jonathan 
Bourne,  Jr.,  Chairman,  Joint  Congres- 
sional Committee  on  Federal  Aid  in  the 
Construction  of  Post  Roads ;  Claude  A. 
Swanson,  United  States  Senator  from 
Virginia  and  member  of  the  Joint  Com- 
mittee ;  Dorsey  W.  Shackleford,  chair- 
man. Good  Roads  Committee  of  the 
United  States  House  of  Representatives. 
Speakers  representing  the  Lincoln  High- 
way Association  will  occupy  a  portion 
of  the  program  at  this  session.  This 
session  will  be  thrown  open  to  general 
discussion  after  the  principal  addresses 
and  a  committee  on  resolutions  v\ill  be 
appointed,  which  will  confer  with  the 
advocates  of  various  plans  of  legislation 
in  an  endeavor  to  prepare  resolutions 
which  may  be  presented  to  the  Congress 
of  the  United  States  as  representative 
of  the  organized  road  movement  of 
America. 

State  Legislation  and  Road  Manage- 
ment Session,  under  the  auspices  of  the 
American  Bar  Association.  Committee — 
Frederick  D.  Wadhams,  Albany,  N.  Y., 
Chairman.  William  D.  Sohier,  Bos- 
ton ;  Henry  D.  Estabrook,  New  York. 
Addresses  by  William  D.  Sohier,  chair- 
man, Massachusetts  State  Highway  Com- 
mission, who  will  explain  the  lessons 
learned  at  the  International  Road  Con- 
gress in  London  and  present  his  obser- 
vations of  European  road  systems;  an 
address  on  the  Merit  System  in  Road 
Management  by  John  A.  Mcllhenny, 
president.  United  States  Civil  Service 
Commission ;  The  Evolution  of  Road 
Legislation  in  Ohio,  and  its  relation  to 
Road  Legislation  in  other  states,  by 
James  R.  Marker,  State  Highway  Com- 
missioner of  Ohio;  Systematizing  the 
Purchase  of  Road  Material  and  Equip- 
ment by  Henry  G.  Shirley,  Chief  Engi- 
neer, State  Roads  Commission  of  Mary- 
land. 

Social  Features  —  Special  entertain- 
ments will  be  given  in  the  evening  by 
the    manufacturers    represented    at    the 


Congress,  concerning  which  definite  an- 
nouncement will  be  made  from  the  plat- 
form and   by  bulletin. 
Wednesclay,  October  1 

Conslrucliun  and  Maintenance  Ses- 
sion, under  auspices  of  American  High- 
7i'ay  Association — 10  a.  m. — Opening  ad- 
dress by  the  Chairman,  J.  N.  Car- 
lisle, State  Superintendent  of  Highways 
of  New  York.  Papers  will  be  read  by 
title  only  and  followed  by  discussion. 

Social  Features — A  boat  ride  will  be 
given  in  the  evening,  to  which  all  dele- 
gates and  members  in  attendance  at  the 
Congress  are  invited. 
Thursday,  October  2 

Road  Users'  Session,  under  the  aus- 
pices of  American  Automobile  Associa- 
tion— 10  a.  m. — Opening  address  by 
George  C.  Diehl,  Chairman,  Good  Roads 
Board  of  the  American  Automobile  As- 
sociation, presiding.  Program  to  be  an- 
noimced. 

Finance  Session,  under  the  auspices  of 
American  Bankers'  Association  —  2:30 
p.  m.  —  William  G.  Edens,  of  Chi- 
cago, Chairman.  Papers  and  addresses 
will  be  given  dealing  with  the  various 
phases  of  road  finance  and  accounting 
by  men  who  have  made  a  special  study 
of  this  subject.  Among  the  papers  will 
be  one  on  financing  of  road  improve- 
ment by  Wm.  G.  Edens,  President, 
Illinois  Highway  Improvement  Associa- 
tion ;  Bond  Issues  for  Road  Improve- 
ment, S.  E.  Bradt,  Vice-President  First 
National  Bank,  DeKall),  Illinois;  High- 
way Accounting  with  Special  Reference 
to  Maintenance,  by  H.  P.  Gillette,  Editor 
Engineering  and  Contracting.  (Other 
addresses  to  be  announced.)  Evening 
—  (To  be  announced.) 
Friday,  October  3 

Michigan  Day,  under  the  auspices  of 
Michigan  State  Good  Roads  Association 
— 10  a.  m. — Meeting  opened  by  Chair- 
man P.  T.  Colgrovc,  President  of  the 
Michigan  State  Good  Roads  Associa- 
tion. Addresses  by  Governor  Ferris, 
Senator  Charles  A.  Townsend,  who  will 
speak  on  national  legislation  ;  Jesse  Tay- 
lor, president,  Ohio  Good  Roads  Fed- 
eration, on  "Road  Legislation  and  How 
to  Get  It,"  F.  F.  Rogers,  State  High- 
way Commissioner,  on  "Concrete  Road 
Building,"  William  Bryant,  Kalamazoo, 
cliairnian,  (jood  Roads  Association  of 
Kalamazoo  County,  will  speak  on  "Pris- 
on Labor  on  the  Roads  of  Michigan"; 
Frank  N.  Sparks,  Editor  Grand  Rapids 
Herald,  will  present  a  paper  on  "Roads 
of  Kent  County  and  Western  Michigan"; 
Frank  Hamilton  will  speak  on  "West 
Michigan  Pike  Association."  These 
addresses  will  be  followed  by  five-min- 
ute talks.  Evening — Meeting  of  the 
American  Highway  Association  at 
Hotel  Pontchartrain,  for  election  of  of- 
ficers, consideration  of  reports,  etc. 
Saturday,  October  4 

10  a.  m. — Presiding  officer.  Dr.  Jos. 
Hyde  Pratt,  State  Geologist  of  North 
Carolina.  Report  by  Committee  on 
Resolutions  and  di-scussion.  Presenta- 
tion of  invitations  from  cities  for  1914 
American  Road  Congress. 
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New  Equipment,  Methods 
and  Materials 


The  forward  progrresB  of  any  industry  is  measared  by  the 
tools  witli  which  it  works,  and  the  eng^ineer-mannfacturers 
who  are  developing'  new  and  better  methods  and  materials, 
merit  recog'uition  and  co-operation.  In  this  department  are 
published  brief  descriptions  of  the  new  developments  of  the 
field 


The   Chicago   Street   Paver,   with 
Distributing  Chute 

The  new  No.  14  Chicago  Paver,  made 
by  the  Chicago  Concrete  Machinery  Co., 
Milwaukee,  is  shown  in  the  accompany- 
ing illustrations — in  detail  (Fig.  1)  and 
in  action  with  its  15-ft.  cylinder  dis- 
tributer (Figs.  3  and  3).  The  mixer 
has  a  capacity  of  20  cu.  ft.  of  loose  ma- 
terial or  14  cu.  ft.  of  mixed  concrete 
per  batch.  The  manufacturers  say  that 
while  the  machine  was  always  large 
enou.nh  to  hold  the  present  batch,  it  was 
not  until  this  season  that  it  had  suffi- 
cient horse  power  on  it  to  make  it  a 
two-bag  machine.  It  is  now  equipped 
with  an  8-h.  p.  engine  and  a  14-h.  p. 
boiler.  The  daily  capacity  of  this  ma- 
chine, the  manufacturers  say,  ranges 
from  1,800  to  2,100  surface  yds.  of  6-in. 
base,  and  the  best  record  attained  is  that 
of  Mr.  Slobohn,  Los  Angeles,  Calif. 
This  contractor  put  in  more  than  2,300 
surface  yds.  of  G-in.  base  in  one  day 
with  23  men.  This  was  the  day  before 
the  Fourth  of  July  and  one  of  the  hot- 
test days  of  the  season.  This  particular 
test  was  made  in  the  presence  of  the 
city  engineer,  two  or  three  county  en- 
gineers and  various  cpntractor.'i. 

On  this  machine  the  power  plant  and 
drum  are  centrally  located,  so  that  the 
parts  are  well  balanced  and  there  is  less 
chance  that  equipment  will  get  out  of 
alignment,   or  wear  unequally. 

The  loading  skip  is  9'  across,  and 
on  the  No.  14  size  is  very  low ;  when 
hoisted  it  has  a  very  steep  discharge 
angle,  so  that  the  materials  arc  dis- 
charged  freely  and   with   rapidity. 

From  the  drum,  fitted  with  the  com- 
pany's standard  discharge  blades,  the 
mixed  concrete  is  discharged  by  means 
of  a  short  chute  directly  into  the  re- 
volving distributor.  The  end  of  this 
distributor,  nearest  the  drum,  is  equip- 
ped with  a  receiving  hopper  which  takes 
care  of  the  batch  from  the  drum,  chutes 
it  into  the  cylinder,  which,  being  equip- 
ped with  blades,  finishes  the  mi.x  and 
discharges  the  finished  product  directly 
in  the  street.  This  distributing  cylin- 
der is  unique  and  one  which  gives  the 
paver  its  good  capacity.  In  the  first 
place  it  is  simply  a  hollow  cylinder 
about  18"  in  diameter,  supported  from 
a  rigid  channel  iron  frame  which  in 
turn  is  supported  on  the  frame  work 
of  the  mixer.  Being  well  pivoted,  this 
distributor,  15'  in  length,  swings   freely 

[146] 


and  easily.  The  mixer  is  equipped  with 
both  forward  and  reverse  traction  mech- 
anism, the  drive  being  off  of  both  rear 
wheels.  It  is  also  equipped  with  a  com- 
pensating device  to  take  up  the  unequal 
motion  in  turning  corners  or  swinging 
from  one  side  of  the  street  to  the  other. 


The  Ceresit  Waterproofing  Co.,  Chica- 
go, has  been  awarded  the  Grand  Prize 
at  the  World's  Fair  held  this  year  at 
Ghent,  Belgium.  This  waterproofing 
material  is  used  extensively  in  practi- 
cally every  country  in  the  world,  on 
buildings  of  every  type. 


.    1— LIlUAr.o   .MiXlu    IN    llr.TAii. 
Fig.  2 — Loading  End  of  Mixer 
)isciiAKCiNG  Concrete  Onto  Subckade 
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bins  with  sloping  bottoms,  on  either 
side  of  the  structure,  are  for  the  sand 
and  stone,  which  are  handled  into  them 
by  means  of  a  crane  and  clam-shell 
bucket.  Spanning  the  space  between 
these  two  bins  is  the  bulk  cement  bin, 
and  below  it  is  the  equipment  for  un- 
loading and  handling  the  bulk  cement. 
This  equipment  consists  of  a  power 
scoop  similar  to  that  which  has  been 
used  for  a  long  time  in  unloading  grain, 
l)Ut  specially  designed  with  reference  to 
the  nature  of  the  material  it  has  to  han- 
dle. By  means  of  this  scoop  the  cement 
is  dragged  to  the  car  door,  from  where 
it  falls  into  a  chute  (shown  lying  flat 
(in  the  ground  in  the  picture).  The 
chute  carries  the  cement  down  into  the 
boot  of  a  bucket  elevator,  which  car- 
ries the  cement  up  into  an  overhead  bin 
where  it  is  stored. 

Fig.  3  shows  the  mixer  side  of  the 
equipment.  The  bottoms  of  all  three 
bins  slope  down  towards  the  mi.xer, 
and  are  provided  at  their  lowest  points 
with  gates  through  which  the  various 
materials  run  by  gravity,  either  into  the 
measuring  box  or  into  the  mixer  hop- 
per direct,  as  may  be  desired.  In  the 
picture  the  operator  is  shown  in  the  act 
of  filling  the  measuring  box  with  ce- 
ment. It  will  be  noted  that  the  opera- 
tion of  tending  and  charging  the  mixer 
is  strictly  a  one-man  job.  The  mixer 
discharges  into  Koppel'  cars,  which  are 
used  to  transport  the  concrete  to  the 
forms. 

An  Automatic   Drnm  Expedites   Unload- 
ing 

The  operation  of  the  bulk  cement 
equipment  is  very  easy  and  sin>ple.  It 
will  be  noted  in  Fig.  1  that  two  sheaves 
are  provided  by  means  of  which  the 
power  scraper  can  be  worked  back  into 
either  end  of  the  car.     The  scoop  and 


•O. 


ensteiii-.\rlbur  Koppel   Co.,  Pittsburg 


Unloading  Car  of  Bulk  Cement  in 
1  Hr.  With  1  Man 

The  question  of  containers  for  ce- 
ment, and  economical  ways  of  handlin'; 
them,  our  sack  problem,  has  been  with 
us  for  a  good  many  years.  It  is  not 
so  long  ago  that  the  important  question 
was  "shall  wc  use  paper  or  cloth  sacks  ?" 
At  present,  however,  the  greatest  inter- 
est is  centered  in  the  possibility  of  trans- 
porting cement  in  bo.\  cars  in  bulk,  and 
the  following  description,  prepared  from 
notes  sent  in  by  Gordon  Wilson,  of  the 
Univer.sal  Portland  Cement  Co.,  Chica- 
go., and  W.  L.  Chandler,  of  the  Dodge 
Mfg.  Co.,  Mishawaka  Ind.,  presents  in 
detail  new  equipment  which  has  been  in- 
stalled by  the  H.  A.  Strauss  Co.,  contrac- 
tors for  the  construction  of  the  new  plant 
of  the  Baldwin  Locomotive  Works,  near 
(iary,  Ind.  With  this  equipment  a  car- 
load of  bulk  cement  may  be  unloaded 
by  one  man  in  about  an  hour.  The  la- 
bor of  this  man  is  the  only  labor  re- 
quired in  the  cement  handling  at  any 
time. 

Fig.  1  .shows  a  general  view  of  the 
equipment  for  handling  the  concrete 
materials  on  this  job  and  the  track  on 
which  these  materials  are  received.     The 
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bucket  elevator  are  both  driven  by  one 
small  engine.  The  shaft  of  the  machine 
runs  continuously  and  carries  a  loose 
drum  and  a  clutch.  On  the  drum  are 
wound  a  chain,  a  counterweight,  and 
the  cable  which  pulls  the  scraper  in  the 
car.  One  end  of  the  chain  is  connected 
to  the  clutch  lever  so  that  when  the 
drum  has  wound  up  the  chain,  it  auto- 
matically pulls  the  clutch  out  of  gear. 
While  the  drum  is  in  this  position,  the 
scraper  cable  is  fully  wound  on  the 
drum,  and  the  scraper  is  attached  to  the 
cable  at  the  proper  point  at  the  car 
door. 

The  operator  now  takes  the  scraper 
into  the  car  any  desired  distance  and 
gives  the  cable  about  a  foot  of  slack. 
The  movement  into  the  car  unwound 
the  scraper  cable  and  caused  the  loose 
drum  to  revolve,  winding  up  a  counter- 
weight. When  the  operator  permits  the 
cable  to  slacken,  the  counterweight  im- 
mediately pulls  the  drum  around  in  the 
opposite  direction.  One  of  three  steel 
dogs  on  the  drum  at  once  trips  a  latch 
which  holds  the  clutch  out  of  gear,  and 
thus  allow  a  weight  to  throw  the  clutch 
into  gear  with  drum,  whereupon  the 
drum  revolves  and  the  cable  is  wound 
up  and  the  scraper  drawn  to  the  car 
door  with  considerable  cement  ahead  of 
it.  By  the  time  the  scraper  reaches 
the  door,  the  chain  is  again  wound  up 
on  the  drum  and  the  clutch  pulled  out. 
The  scraper  is  then  free  to  be  again 
taken  into  the  car  for  another  load,  etc. 
Therefore,  all  that  the  operator  has  to 
do  in  unloading  a  car  is  to  carry  the 
scoop  back  as  far  as  he  wants  to,  en- 
gage -a  load  of  cement  and  steer  it  to 
the  car  door. 

This  apparatus  has  demonstrated  more 
clearly  than  ever  before  the  economy  of 
bulk  cement  as  compared  with  the  old 
system  of  handling  the  cement  in  sacks. 
If  the  cement  on  this  job  were  being  re- 
ceived in  sacks,  the  sacks  would  have 
to  be  loaded  into  trucks,  wheeled  out 
of  the  car  and  into  a  shed  where  they 
would  be  piled  until  needed.  Then  they 
would  be  taken  off  the  piles,  loaded 
onto  trucks  or  wheelbarrows  again. 
wheeled  to  the  mixing  platform,  and 
there  each  sack  would  have  to  be  emp- 
tied, lifted  up  to  the  mixer  hopper  and 
held  there  until  empty,  after  which  all 
the  old,  well-known  work  of  protecting, 
shaking,  counting,  bundling,  and  ship- 
ping the  empty  sacks  would  have  to  be 
done.  With  the  equipment  that  we  have 
described  the  cement  is  delivered  into 
the  mixer  hopper  with  little  more  effort 
or  expenditure  for  labor  than  is  re- 
quired for  the  water. 

The  equipment  described  is  extremely 
interesting,  not  only  because  it  is  the 
first  of  its  kind,  but  also  because  of  the 
possibilities  that  it  opens  up  for  the 
most  economical  handling  of  materials 
in  the  future.  This  is  only  a  temporary 
equipment,  but  it  shows  what  a  logi- 
cal and  desirable  thing  a  permanent 
equipment  of  this  same  nature  would 
be  in  the  case  of  concrete  products  fac- 
tories. In  this  particular  case  the  scoop 
and  elevator  handle  only  the  bulk  ce- 
ment.     There    is    no    reason,    however, 
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why,  by  slight  modification  in  the  ar- 
rangement, the  same  equipment  should 
not    handle    the    sand     and     stone    as 

well. 

*    *    * 

Street  Gauge  and  Joint  Wedge 

Elsewhere  in  this  issue  J.  S.  McCul- 
lough,  City  Engineer  Fond-du-Lac,  Wis., 
writes  of  the  construction  of  reinforced 
concrete  pavements  in  Fond-du-Lac.  He 
mentions  two  items  of  equipment  which 
at  the  time  that  article  went  to  press, 
we  were  unable  to  mention  in  detail. 
The  guage  which  is  used  in  shaping 
not  only  the  subgrade  but  the  concrete 
surface,  is  manufactured  by  P.  Rough- 
en, 213  Amorv  St.,  Fond-du-Lac.     This 


New  "Peerless"  Tamper 

The  accompanying  illustration  shows 
a  brick  machine  equipped  with  a  power 
tamper  put  out  by  the  Peerless  Brick 
Machine  Co.,  Minneapolis.  The  man- 
ufacturers mention  in  favor  of  this 
tamper  that  it  has  no  gears,  cogs,  chains 
or  eccentrics,  that  it  is  compact  and 
takes  up  no  floor  space,  being  suspend- 
ed above  the  mold  box  of  the  machine. 
The  tamper   is  made  of   steel  and  iron 


Gauge   for   Shaping    Both   Subgrade 
Concrete 


is  shown  in  the  accompanying  sketch. 
The  wedge  which  was  used  in  making 
the  joint  space  between  sections  of 
pavements  in  such  a  way  that  the  wedge 
or  template  will  come  away  readily 
without  breaking  the  edges  of  the  con- 
crete, was  patented  by  a  former  Fond- 
du-Lac  contractor  who  is  now  dead. 
The  wedges  are  not  being  sold  but  are 
being  used  on  the  royalty  basis  of  Ic 
per  sq.  yd.  of  pavement.  Anyone  in- 
terested in  them  can  obtain  information 
from  Mr.  McCullough,  city  engineer. 
Fond-du-Lac,  Wis. 

*  *  * 
Waterproofing  Companies  Com- 
bine 
The  Girvan-Nachod  Co.,  contractors, 
manufacturers  and  dealers  in  water- 
proofing products,  and  the  Hydrobar 
Waterproofing  Co.,  contractors,  manu- 
facturers and  dealers  in  waterproofing 
products,  have  formed  a  combination 
under  the  name  of  the  Consolidated 
Cos.,  with  a  factory  located  in  N.  Y.  C. 
This  company  is  prepared  to  under- 
take contracting  anywhere  in  the  U.  S. 
for  the  membrane  system  of  water- 
proofing with  coated  or  uncoated  felts 
or  burlaps;  the  hydrolithic  system  of 
waterproofing  for  all  classes  of  struc- 
tures; damp-proof  painting  by  either 
brush  or  pneumatic  process  on  the  in- 
terior or  exterior  with  our  bituminous 
compounds. 

This  company  has  developed  a  proc- 
ess of  window  caulking,  using  McCoy's 
elastic  cement  and  fireproof  packing  and 
both  the  method  and  the  materials  have 
been  approved  by  the  building  depart- 
ment in  N.  Y.  C. 

CONCRETE-CEMENT  AGE  needs 
copies  of  the  Cement  Mill  Edition  for 
July,  1913,  and  will  pay  25c  each  for  a 
limited  number.  If  you  have  any 
copies  to  spare  please  advise,  address- 
ing Detroit  office. 


Tamper  Set  Up  Over  Brick  Machine 
and  it  is  proposed  to  operate  it  with  iVi 
h.  p.  The  tampers  are  raised  by  crank 
arms  which  arc  equipped  with  fiber  roll- 
ers so  that  the  operation  is  possible 
with  a  minimum  of  noise.  Each  tamper 
drops  18"  85  times  a  minute  and  when 
they  are  thrown  out  of  operation  they 
stop  18"  above  the  mold  box  so  that 
there  is  plenty  of  room  to  open  and  close 
the     machine    and     to    trowel    off    the 

product. 

*     *     * 

The  Philippine  government  has  re- 
cently announced  the  plan  for  a  com- 
prehensive system  of  loans  from  public 
funds  for  public  improvements.  In  all. 
about  $1.5.000,000  in  gold  is  involved, 
which  will  be  spent  mostly  for  various 
numicipal  improvements.  The  present 
schedule  calls  for  66  reinforced  concrete 
market  places.  Plans  and  specifications 
for  these  have  been  prepared  and  con- 
struction will  proceed  at  once. 
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Editorials 

nPHE  AMERICAN  Road  Congress  is  just  opening  its  third  annual  sessions.  It  is 
^  evident  that  the  road  movement  is  gathering  head.  There  is  a  much  larger  and 
more  nearly  representative  attendance  in  Detroit  this  year  than  there  was  at  Atlantic 
City  last  year;  the  exhibits  of  road  materials  and  road  making  apparatus  are  more  in 
number,  more  comprehensive,  more  histructive.  The  program  is  diversified  in  the 
extreme.  It  provides  for  the  discussion  of  the  problems  of  the  actual  road  builders — the 
men  who  have  to  handle  construction  and  maintenance;  for  the  consideration  of  the  finan- 
cial end  of  the  road  problem,  the  administrative  functions,  the  legislative  situation  as 
regards  roads  and  road  departments  and  the  Congress  also  makes  plenty  of  provision 
for  the  discussion  of  the  needs  of  road  users  Comparatively  few  of  those  attending  the 
Congress  will  find  all  the  sessions  of  interest  to  them;  yet  each  session  will  shed  more 
light  along  its  own  special  line,  so  that  men  may  be  expected  to  go  away  from  the  Con- 
gress better  equipped  for  the  development  of  roads,  no  matter  in  what  branch  of  the 
work  they  are  engaged.  Yet  when  all  the  meetings  are  sifted  for  the  good  that  is  in 
them,  it  will  be  discovered  that  the  Congress  has  not  done  its  best  work  in  the  definite 
instruction  of  the  road  builders  in  attendance.  The  work  of  the  Congress  will  be  broader. 
Its  influence  will  be  upon  the  spirit  of  road  ])uilding  rather  than  upon  the  every-day 
facts  of  road  building.  If  the  Congress  does  not  tell  just  hoxv  io  do  it,  it  will  at  least 
implant  an  idea  of  the  necessity  of  knowing  how  to  do  it.  And  its  work  will  be  a 
mighty  one  if  it  spreads  over  the  land  a  deep  realization,  among  the  masses  of  the 
people,  of  the  importance  of  good  roads  and  among  the  practical  men  building  roads 
a  desire  to  know  how  to  do  it.  A  lesson  is  half  learned  when  the  idea  dawns  that  the 
lesson  is  worth  learning. 

*     *     * 

TX  OTHER  ])ages  of  this  issue  we  puIjUsh  a  schedule  which  ])res<-n(s  the  limits  put 
A  on  the  height  of  buildings  by  various  cities  in  the  U.  S.  In  the  past  the  craze- 
has  been  for  skyscraper  buildings,  and  for  this  type  of  construction  structural  steel 
has  been  indispensable.  American  municipalities  are  beginning  to  realize  that  high 
buildings  are  not  altogether  to  be  desired  and  the  limit  of  altitude  seems  to  be,  in  most 
cases,  well  within  the  height  of  eflicient  reinforced  concrete  construction. 


F()I{  a  good  many  years  All)ert  Oliver,  X.  Y.  C,  has  I'ought  aggressively  the 
fight  for  cinder  concrete  before  varii/us  committees  revising  the  liuilding  Code. 
He  has  always  carried  on  his  shoulder  a  chij),  a  dare  to  all  the  other  building  interests 
to  conduct  an  actual  com|)arative  test  on  concrete,  clay  tile  and  other  floor  construc- 
tion. As  was  i)ointed  out  in  Concrete  Kng'nieeriiifi;  several  years  ago,  a  test  was  the 
one  thing  needed  and  any  building  code  should  be  based  on  test  data.  In  years  past 
in  New  ^'ork,  for  some  reason  or  other,  this  test  has  not  been  carried  out. 

In  other  pages  of  this  issue  a  report  of  the  test  which  was  carried  out  this  summer  is 
presented.    A  great  deal  is  due  Mr.  Oliver  for  these  tests  and  the  following  paragraphs 
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from  a  recent  letter  of  Mr.  Oliver's  are 
characteristic  ot  the  aggressive,  sineere, 
hard-hitting  work  of  the  men  fighting 
for  a  square  deal  for  concrete  in  the 
metropolis : 

"I  determined,  in  the  absence  of  re- 
liable data  as  to  the  relative  merits  of 
concrete  and  hollow  block  construction 
as  hreproofing  materials,  to  pay  out  of 
my  own  pocket  for  the  tests  that  would 
decide  the  question.  I  have  believed 
that  interested  engineers,  architects. 
owners  and  the  manufacturers  of  Port- 
land cement  and  the  manufacturers  of 
different  classes  of  reinforcing,  should 
have  done  this :  but  undoubtedly  the  old 
saw  that  what  is  everybody's  business  is 
nobody's  business,  applied  in  this  case, 
and  it  seemed  to  be  all  along  the  line 
taken  for  granted  that  George  must  do 
it.  So  George  did  it.  and  here  are  the 
facts  divested  of  theorizing,  guessing, 
lying  and  bunk. 

"If  the  bottom  face  of  10%  of  the 
hollow  blocks  had  been  declared  un- 
sound, it  would  certainly  have  furnished 
sufficient  reason  to  any  unprejudiced 
mind  for  the  rejection  for  further  use 
as  a  fireproofing  of  such  defective  con- 
struction, and  when  the  actual  damage 
is  close  to  100%,  it  would  seem  to  elim- 
inate entirely  the  use  of  hollow  block 
as  a  fireproof  construction." 


In  another  column 
Parallelism  in  ^^.j,]  ,,p  found  a  sum- 
Cement  and  ,,,^^^.  ,.,f  j,,g  report  of 
Clay  Products  ^^^^-^  g  Geological 
Survey  upon  the  great  clay  products 
industry.  These  products  include  the 
several  varieties  (  f  brick,  drain  and 
other  tile,  sewer  pipe,  terra  cotta,  pot- 
tery, fire  brick  and  other  clay  products. 
the  various  building  bricks  representing 
the  greatest  value,  with  a  total  of  $7^,- 
425,819  out  of  a  total  value  of  the  pro- 
duction of  the  industry  of   .fl72. 811,275. 

In  analyzing  the  report  it  is  interest- 
ing to  observe  that  the  1912  figures  show 
an  increase  of  $10,575,094  over  the  fig- 
ures for  1911  or  in  dollars  about  a  e'/" 
increase.  In  view  of  the  discussion  that 
has  been  going  on  between  the  clay 
products  industry  and  the  cement  in- 
dustry in  some  of  the  trade  papers  over 
the  attacks  made  by  the  former  upon 
the  latter,  it  is  an  interesting  thing  to 
note  that  the  increase  in  the  period 
named  in  the  clay  industry  as  measured 
in  dollars  is  practically  the  same  as  in 
the  cement  industry  as  measured  in 
barrels,  while  the  cement  industry  as 
measured  in  dollars  is  considerably  be- 
low that  of  the  clay  industry  as  above 
stated.  It  seems  that  the  clay  people 
have  cried  before  they  were  hurt. 

For  purposes  of  comparison,  however, 
the  extremely  low  prices  prevalent  in 
the  cement  industry  in  1912  make  it 
hardly  fair  to  make  a  comparison  in 
dollars  and  for  this  reason  the  barrel 
is  taken  as  a  unit  of  comparison  as 
against  the  dollar  in  the  clay  products 
industry.  Upon  this  assumption  it  may 
he  said  that  the  antagonistic  publicity 
that   has   prevailed  in    the   clay   industry 


has  done  no  harm  to  the  alleged  com- 
petitor, and  that  in  the  case  of  both  in- 
dustries normal  gains  have  been  made 
to  relatively  the  same  extent  in  the  year 
1912  as  compared  with  1911.  Publicity 
has  attracted  attention  to  both  materials 
and  put  both  of  them  forward  as  strong- 
er competitors  than  ever  for  wood  and 
other  forms  of  non-fireproof  construc- 
tion. 


When      the      Lincoln 

A  Great  Highwav.  which  now 

2^*'°"^^  seems    assured    as    a 

Highway  ^  •  .     , 

*         '  trans-c  ontinental 

roadways  from  New  York  to  San 
Francisco,  is  completed,  it  will  form  not 
only  a  monument  to  the  great  liberator, 
but  a  monument  to  the  recognized  ad- 
vantages of  concrete  in  roadway  con- 
struction. The  route  will  run  through 
the  states  of  New  York,  New  Jersey, 
Pennsylvania,  Ohio.  Indiana,  Illinois, 
Iowa,  Nebraska,  Wyoming,  Colorado, 
Utah,  Nevada  and  California.  In  detail 
the  highway  is  planned  to  pass  from 
New  York  City  through  Jersey  City. 
Newark  and  Trenton  to  Philadelphia, 
through  the  north  central  section  of 
Ohio,  west  to  Ft.  Wayne  and  South 
Bend,  skirting  Chicago  and  entering 
Joliet,  Rochelle,  Sterling  and  other 
cities  in  Illinois.  It  will  enter  Iowa  at 
■Clinton  and  leave  at  Council  Bluffs, 
passing  through  Omaha  and  westward 
to  Denver,  then  north  to  Cheyenne,  west 
to  Green  River  and  Evanston  to  Salt 
Lake  City,  taking  in  Tippet's  ranch  in 
Nevada  and  including  Reno,  thence  to 
Lake  Tahoe  in  California  and  finally 
resting  on  the  Pacific  coast  at  Oakland 
and  San-  Francisco. 

The  highway  will  be  open  to  lawfu; 
traflic  of  all  descriptions  without  any 
toll  charges,  and  for  this  reason,  the 
association  back  of  the  enterprise  calls 
upon  every  loyal  citizen  and  especially 
officials  of  each  state  and  county  hon- 
ored by  the  presence  of  the  highway, 
to  give  the  project  every  aid  and  com- 
fort possible. 

Concrete  is  specified  as  the  construc- 
tion material  wherever  possible,  for  the 
reason,  very  largely,  that  the  concrete 
roads  of  Wayne  county  have  proven  so 
strikingly  successful  from  every  stand- 
point. They  have  completely  superseded 
in  the  public  esteem  roadways  of  ma- 
cadam, which  have  very  generally  proven 
unsatisfactory  under  modern  high-speed 
automobile  traffic. 

Detailed  accounts  of  the  construction 
of  the  Wayne  county  roads,  their  in- 
stallation and  up-keep,  have  been  pub- 
lished continuously  in  Concrete-Cement 
.'\r,E  for  several  months  past.  They  tell 
in  detail  why  concrete  has  been  selected 
as  the  chief  material  out  of  which  the 
Lincoln  Memorial  Highway  will  be  con- 
structed. 

Concrete-Cement  Age  'believes  in 
honor  where  honor  is  due.  No  citizen 
of  the  United  States  deserves  a  more 
permanent  and  universally  useful  monu- 
ment than  docs  Abraham  Lincoln.  No 
material  has  a  better  claim  to  the  honor 
of  aiding  in  the  perpetuation  of  his  ser- 
vices to  the  nation  and  to  the  world  at 
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large,  than  has  concrete.  We  are  en- 
thusiastically for  the  highway  and  add 
our  voice  to  the  call  that  is  going  out 
for  the  national  co-operation  that  shall 
result  in  this  tremendous  enterprise  be- 
ing an  accomplished   fact. 


Elemental  means  may 
Elemental  ^^  ^^ude,  but  they  are 

W^^^ing  Ma-        ^  ^^  ^i^  ,g 

renal  Method  ,       ,   .         .      ,■■ 

and     this    simplicity 

very  often  makes  for  the  highest  effi- 
ciency. In  handling  any  concrete  work 
so  much  that  makes  for  economy  depends 
on  circumstances,  that  it  is  almost 
impossible  to  judge  any  method  criti- 
cally without  having  first  considered  all 
the  circumstances.  Clean  gravel  and 
clean  sand  mean  better  concrete  work. 
Contractors  are  slowly  and  surely  real- 
izing this.  To  a  good  many  contractors, 
washed  gravel  appears  to  be  out  of  the 
question,  for  in  many  localities  it  is 
impossible  to  obtain  it,  and  they  are  not 
apparently  aware  that  gravel-washing 
equipment  is  within  their  means.  In 
other  pages  of  this  issue  is  recorded 
an  instance  where  a  simple  and,  under 
the  circumstances,  a  very  effective  meth- 
od,  produces  a  washed  aggregate. 

The  bottoms  of  the  wheelbarrows  that 
were  used  to  handle  the  gravel,  or 
crushed  stone,  as  it  happened  to  be  in 
this  case,  were  perforated  and  on  the 
way  to  the  mixer  the  wheelbarrow 
load  of  material  was  drenched  with  a 
garden  hose  under  a  good  head,  the 
water  and  silt  draining  off  through  the 
holes  in  the  bottom  of  the  wheel- 
barrows. This  produced  a  very  good 
washed  aggregate  at  a  very  low  cost. 

It  might  also  be  noted  in  passing  that 
this  simple  means  was,  in  a  way,  killing 
two  birds  w-'th  one  stone.  It  used 
to  be  good  p'actice  in  hand-mixing 
days  always  to  drench  the  wheelbarrow 
load  of  stone  with  a  couple  of  pails  of 
water  before  dumping  it  on  the  pile 
The  method  outlined  above  has  the  same 
desirable  effect. 


In  the  current  issue 
Handling  Concrete  ,„.  publish  an 
Work  in  the  j  ,^  ^ 

Orient  . 

struction    of    rein^ 

forced  concrete  barracks  in  the  Philip- 
pines. The  author  of  this  article  in  a 
recent  letter  for  the  editors,  calls 
attention  in  an  emphatic  way  to  the 
efficiency  of  the  native  Philippine  labor, 
especially  for  reinforced  concrete  work. 
He  states  that  the  native  labor  com- 
pares very  favorably  to  the  labor  in  the 
United  States  in  handling  form  work 
and  the  steel  reinforcing  materials.  In 
handling  concrete  the  native  labor  is  far 
cheaper  and  just  as  efficient  as  our 
American  labor.  Modern  reinforced 
concrete  construction  work  is  very  inter- 
esting to  the  Philippine  and  the  Chinese 
laborers  and  when  it  is  possible  to  get 
the  natives  interested  in  their  work,  the 
maximum  efficiency  is  obtained  and  the 
work  done  equals  that  of  the  white  man 
under  similar  conditions. 
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Stairway  Effi-  In  a  paper  presented 
ciency  in  Fire-  before  the  Am.  Soc. 
proof  Buildings  of  i^jech.  Engs.,  H.  F. 
J.  Porter,  consulting 
engineer,  N.  Y.  C,  presents  some  very 
interesting  studies  of  the  "carrying 
powers"  of  stairways  as  emergency  ex- 
its. The  paper  opens  with  a  statement 
that  a  non-fireproof  building  can  be 
compared  to  a  pile  of  kindHng  wood  out 
in  the  open,  sometimes  oil-soaked,  and 
always  ready  to  be  set  on  fire.  The 
fireproof  building  is  compared  to  a  stove 
full  of  fuel  ready  to  be  set  on  fire.  In 
such  cases  the  human  occupants  swarm 
around  in  the  interstices  in  the  pile  of 
fuel,  and  as  soon  as  the  fire  starts  those 
caught  in  the  fagots  have  to  work  their 
way  down  through  the  smoke  and  flames 
to  the  ground  to  save  their  lives. 

Some  seven  or  eight  years  ago,  Mr. 
Porter  endeavored  to  empty  a  non-fire- 
proof crowded  factory  building  by  a  fire 
drill  and  found  to  his  surprise  that  a 
stairway,  when  the  attempt  was  made  to 
use  it  by  a  large  number  of  people  en- 
tering it  simultaneously  at  different 
stories,  had  a  very  limited  capacity.  He 
was  unable  to  empty  the  building  until 
practically  a  separate  stairway  from  each 
story  was  introduced,  and  then  the 
stream  of  people  occupying  each  story 
flowed  into  its  own  stairway  at  the  top 
and  out  at  the  bottom  without  colliding 
with  any  other  people  on  their  way 
down. 

In  order  to  insure  the  safety  of  the 
occupants  of  a  building  in  case  of  emer- 
gency one  of  two  things  has/to  be  done: 
(a)  there  should  be  two  stairways  so 
that  if  one  is  cut  off  by  flames  or  smoke 
the  other  can  be  used  and  the  number 
of  occupants  reduced  on  each  floor  to 
meet  the  limited  capacity  of  the  part 
of  the  stairway  between  floors;  or  (b) 
the  number  of  stairways  should  be  in- 
creased so  as  to  have  two  separate  and 
independent  stairways  from  each  floor 
to  the  ground  with  its  own  exit  from  the 
building.  People  can  then  pour  into 
the  top  of  whichever  one  is  not  cut  of? 
by  the  fire  and  continue  down  and  out  at 
the  bottom  without  colliding  with  those 
from  any  other  floor. 

It  is  to  a  certain  extent  impossible  to 
secure  adequate  legislation  in  the  vari- 
ous states,  which  will  produce  condi- 
tions making  for  the  safety  of  factory 
operators  and  as  a  solution  for  this 
problem.  Mr.  Porter  has  suggested,  and 
has  well  supported  his  suggestion,  that 
a  fire-wall  be  used  in  all  Imildings  which 
house  very  many  people  and  combustible 
material.  This  suggestion  means  that 
any  such  building  must  be  divided  into 
two  separate  buildings  by  a  fire-wall, 
with  openings  at  each  floor,  and  with 
separate  stairways.  If  a  fire  occurs  in 
any  part  of  the  building  all  the  occu- 
pants have  to  do  is  to  walk  through  the 
doorway  into  the  other  section  of  the 
building  and  the  doors  close  behind 
them.  They  can  then  descend  to  the 
ground  in  safety  and  in  their  own  time. 

Even  if  an  entire  section  of  a  build- 
ing at  any  height  caught  on  fire,  it  would 
be  possible   with  such   an  arrangement, 
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according  to  Mr.  Porter,  to  empty  it  in 
less  than  a  minute. 

In  these  pages  we  have  already  re- 
ferred to  the  use  of  fireproof  walls  in 
building  construction  and  contractors 
and  engineers  will  do  well  to  consider 
the  matter  very  carefully  in  the  design 
of  fireproof  and  "deathproof"  buildings. 


Are  Concrete  When  reinforced  con- 
Form  Builders  crete  was  a  new  ma- 
Necessarily  terial  it  was  always  a 

Carpenters  problem    to    find   me- 

chanics trained  to  handle  it.  This  ap- 
plied especiall}-  to  form  building  and 
while  we  naturally  turned  to  the  car- 
penters' trade  to  supply  our  form  build- 
ers, yet  it  was  always  more  or  less  evi- 
dent that  carpentry  and  form  building 
were  essentially  two  different  things. 
One  instance  in  a  small  town  in  Michi- 
gan is  especially  recalled  where  we  were 
putting  up  probably  the  first  reinforced 
concrete  work  that  had  gone  up  in  that 
locality  and  were  using  carpenters.  It 
seemed  absolutely  impossible  for  even 
an  intelligent  carpenter  to  interpret  the 
blueprints  of  an  ordinary  engine  foun- 
dation. They  could  not  seem  to  realize 
that  they  were  not  building  the  founda- 
tion, but  were  building  temporary  forms 
only,  to  contain  the  foundation.  They 
were  constantly  sawing  boards  the 
wrong  length  and  could  not  get  over 
the  habit  of  years  in  handlin.g  lumber 
as  in  house  building  and  similar  struc- 
tures. 

It  was  found  to  be  mucli  better  prac- 
tice to  use  only  a  few  carpenters  and 
break  in  handy  men  as  form  builders. 
Along  this  line  a  recent  bulletin  of  the 
General  Contractors'  Assn.,  N.  Y.  C., 
calls  attention  to  the  danger  in  New 
York  of  establishing  a  prevailing  rate  of 
wages,  not  according  to  the  principles 
of  law  laid  down  by  the  .Appellate 
Courts,  but  by  resolutions  of  labor 
unions  and  other  organizations  provid- 
ing for  the  payment  of  certain  rates  of 
wages  to  employees  in  particular  occu- 
pations. The  different  unions  of  car- 
penters are  coniplainin,g  that  the  subway 
contractors  are  not  paying  the  prevail- 
ing rates  of  carpenter  wages  to  concrete 
form  builders  on  the  subway  work.  An 
investigation  is  now  under  way  by  the 
X.  Y.  State  Labor  Dept.  and  the  unions 
claim  that  concrete  form  workers  who 
\vork  in  wood  are  entitled  to  be  classed 
as  carpenters  and  to  l)e  paid  the  pre- 
vailing rate  of  wages  for  carpenters. 

The  Bradley  Contracting  Co.,  which 
at  present  is  the  particular  contractor 
involved,  asserts  that  these  concrete 
form  workers  are  merely  handy  labor- 
ers and  are  not  entitled  to  be  paid  more 
than  $2.50  per  day,  which  is  a  fair  pre- 
vailing rate  for  such  service.  The  labor 
unions  seem  to  think  that  the  rate 
should  not  be  determined  by  the  pre- 
vailing rate  for  any  class  of  workmen, 
but  should  be  what  they  prescribe. 

The  entire  matter  seems  to  reduce  to 
the  question  a.sked  in  the  title — "Are 
Concrete  Form  Builders  Necessarily 
Carpenters?''  Future  developments  will 
be  watched  with   interest. 


T,,       o  J  When  H.  L.  Rogers 

The   Spread  ,.„„,,   i  ■ 

of  Knowledge  read   his   paper  on 

of  Concrete  Cement  Mixtures" 

before  the  Institu- 
tion of  Engineers  of  the  River  Plate. 
South  America,  he  stated  a  fact  with 
which  we  are  all  familiar,  but  in  such 
brief  language  that  it  is  well  worthy 
of  repetition.  In  the  opening  of  his 
paper  he  said  : — 

With  all  deference  to  experienced 
engineers  who  may  have  dealt  with 
concrete  before  me,  I  wish  to  say 
that,  in  my  opinion,  concrete  is  a 
building  material  which  is  the  least 
understood  of  all  constructional 
materials.  It  is  the  custom  to  say 
that  the  present  age  is  a  cement  age. 
and  in  addressing  those  who  will 
perhaps  maintain  that  it  is  yet  a 
steel  age.  I  should  explain  such  a 
statement  in  this  way: 

That  the  tendency  in  modern  con- 
structional work  differs  from  that 
prevailing  less  than  a  generation 
a.go ;  we  have  not  only  assimilated 
the  manifold  virtues  of  steel,  but 
we  have  advanced  a  further  step. 
We  now  combine  scientifically  all 
the  valuable  properties  of  steel  and 
iron  with  those  of  a  material  quite 
as  valuable  in  its  way,  and  we  thus 
produce  a  combination  possessin.g 
the  virtues  of  both  its  ingredients, 
perhaps  enhancing  them,  and  at  the 
same  time  we  have  eliminated  some 
of  the  serious  objections  to  the  use 
of  naked  steel — e.  g.,  its  corrodi- 
bility,  great  conductivity  as  regards 
heats,  etc. 

A  modern  engineer  is  well  in- 
formed as  to  the  properties  of  mild 
or  cast  steel;  he  is  less  informed. 
-  as  a  rule,  about  the  various  kinds 
of  cement — the  true  artificial  or 
Portland,  the  natural,  slag,  Roman, 
and  so  on,  and  least  of  all  about  the 
nature  of  the  various  mixtures  of 
these  materials  with  inert  materials. 

This  is  so  true  and  yet  such  a  natural 
result  of  the  earlier  developments  of 
the  iron  and  steel  industry  as  contrasted 
with  the  Portland  cement  industry,  and 
it  is  by  the  recognition  of  this  fact  and 
the  presentation  of  papers  such  as  Mr. 
Rogers  has  read  and  by  the  great  dis- 
tribution of  literature  such  as  is  being 
done  by  the  Assoc,  of  Am.  Portland 
Cement  Manufacturers,  the  Am.  Sos. 
of  Civ.  Engrs.  and  .^m.  Soc.  for  Test. 
Mat.  and  the  engineering  press — that  the 
qualities  and  characteristics  of  Portland 
cement  and  concrete  are  becoming  more 
familiar  to  engineers,  architects  and  the 
public  at  large.  The  great  and  remark- 
able development  in  the  use  of  concrete 
within  the  last  ten  years  is  almost  an 
industrial  revolution  and  it  should  be  a 
source  of  gratification  to  everyone  that 
this  great  progress  has  awakened  gen- 
eral interest  and  is  producing  a  corps 
of  skilled  minds  devoted  to  the  study 
of  this  important  and  rapidly  growing 
branch  of  engineering. 
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CD'S  CRETE-CEMENT  AGE 


Quantity  Sur-  Former  Cement  Age 
veying  for  readers  will  remember 

Construction  qyjte     a     little     work 

done  by  Cement  Age' 
in  the  opening  months  of  1912,  towards 
developing  discussion  relative  to  the 
merit  of  a  quantity  surveying  system  of 
some  kind.  Quantity  surveying,  which 
is  in  current  practice  in  England  and  on 
the  continent,  consists  essentially  in 
having  the  architect  submit  to  the  con- 
tractor an  accurate  and  detailed  list  of 
the  quantities  required  in  the  building. 
All  the  contractor  then  has  to  do  is  to 
price  the  quantities  and  total  up  his  bid. 
This  work  of  preparing  the  quantities 
is  done  by  professional  men  who  are 
known  as  "quantity  surveyors" ;  they 
are  employed  by  the  architect  and  pre- 
pare the  quantity  survey  usually  for  a 
fixed  percentage  of  the  total  work.  A 
letter  has  recently  been  received  from 
Duncan  M.  Robertson,  Sec.  of  the  Ar- 
chitects' Bureau  of  Technical  Service, 
X.  Y.  C,  stating  that  a  movement  has 
been  started  to  establish  in  this  coun- 
try the  system  of  quantity  surveying. 
The  letter  illustrates  the  ineflficiency  of 
the  present  system  in  the  following  para- 
graphs : 

For  each  of  the  jobs  costing  $100,000 
or  more  that  are  estimated  in  this  coun- 
try, there  is  an  average  of  10  bidders. 
Following  the  law  of  averages,  each 
bidder  secures  one  of  each  of  the  10 
jobs  on  which  he  submits  estimates.  The 
cost  of  preparing  those  estimates  is 
charged  to  "overhead"  and  is  distrib- 
uted pro  rata  over  all  of  the  work  ac- 
tually secured.  Therefore,  the  cost  of 
estimating  the  nine  jobs  lost  is  charged 
against  the  one  job  secured.  No  matter 
what  obscure  system  of  bookkeeping  is 
followed,  in  the  last  analysis,  the  fact 
remains  that  the  owner  of  the  tenth  job 
pays  the  cost  of  estimating  the  other 
nine,  in  which  he  has  not  the  slightest 
interest.  It  is  not  necessary  to  point 
out  the  waste  of  energy  and  money  re- 
sulting from  such  a  system. 

The  architect  or  engineer  issues  to 
these  10  contractors  the  drawings  and 
.specifications  for  the  job  on  which  tend- 
ers are  asked.  Each  of  the  10  contrac- 
tors turns  the  drawings  and  specifica- 
tions into  his  estimating  department  and 

'The  previous  discussion  in  Ccmetit  Age  of 
the  quantity  surveying  system  consisted  prin- 
cipally of  editorial  comment  and  the  publica- 
tion in  the  Correspondence  Department  of  sev- 
eral letters  from  architects  and  builders  ex- 
pressing their  opinion  as  to  the  feasibility  of 
the  proposed  system.  In  publishing  the  report 
of  the  Committee  on  Measuring  Concrete  of 
the  N.  .'\.  C.  U.,  the  possibility  of  quantity 
surveying  system  was  pointed  out.  The  follow- 
ing, in  detail,  arc  the  references  above  re- 
ferred to: 
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the  work  of  quantity  taking  is  carried 
on,  generally,  under  high  pressure — since 
the  time  allowed  for  estimating  is  in- 
variably much  too  short — and,  with  more 
or  less  difficulty  according  to  size  and 
comple.xity  of  the  job,  and  according  to 
the  degree  of  completeness  and  clearness 
of  the  drawings  and  specifications.  The 
estimate  summary  sheet  of  quantities 
is  finally  prepared  and  turned  over  to 
the  men  who  price  up.  All  10  bids  are 
handed  in  and  the  contract  very  often 
is  awarded  to  the  "wildcat"  contractor 
who  has  been  unfortunate  enough  to 
have  made  an  errer  in  his  computation 
of  quantities.  This  unfortunate  con- 
tractor is  not  in  business  for  love  or 
glory ;  so  he  immediately  starts  to  see 
how  he  can  make  good  his  loss.  He 
sizes  the  job  up  for  extras.  He  takes 
advantage  of  every  technicality  in  the 
specification  and  drawings.  He  "shops" 
around  for  his  sub-contractors,  if  he  is 
a  general  contractor,  until  he  hooks  a 
"sub"  who,  unfortunate  like  himself, 
has  also  made  an  error  in  quantities. 
The  result  under  such  circumstances  is 
inevitable — the  work  suffers.  It  is  an 
axiom  that  the  owner  never  gets  more 
than  he  pays  for.  Estimating  under 
conditions — which  are  more  or  less  gen- 
eral today — is  nothing  more  or  less  than 
gambling  on  the  precision  with  which 
quantities  are  taken.  As  an  after  con- 
sideration, and  as  a  matter  of  necessity 
the  contractor  is  forced  to  resort  to 
methods  efficient  and  economical,  if  not 
ethically  dishonest. 

The  letter  further  states  that  the  Am. 
Institute  of  Quantity  Surveyors  has  been 
formed  which  proposes  to  establish,  in 
place  of  the  present  inefficient  and  waste- 
ful methods,  a  system  of  estimating  on 
bills  of  quantities;  that  is,  the  architect 
and  engineer  will  issue  with  his  draw- 
ings and  specifications  a  survey  or  bill 
of  the  quantities  of  the  various  classes 
and  kinds  of  work  and  materials  enter- 
ing into  the  proposed  construction.  And 
the  contractor  will  set  his  prices  against 
the  various  items  in  the  survey.  His 
estimate  will  then  be  a  statement  of  the 
fixed  amounts  of  money  for  which  he 
will  furnish  the  fixed  quantities  of  mate- 
rials in  accordance  with  the  require- 
ments of  the  plans  and  specifications. 
Under  such  a  system,  estimating  will 
become  a  competition  between  contrac- 
tors in  efficient  methods  and  sheer  abil- 
ity. Efficiency  will  be  rewarded.  The 
careless,  dishonest  and  inefficient  con- 
tractor will  be  obliged  to  change  his 
policy  and  methods  or  die  of  starvation. 
He  will  leave  no  mourners.  If  the  ulti- 
mate quantities  of  materials  actually 
entering  into  the  construction  vary  from 
the  quantities  set  forth  in  the  bill  or 
survey,  constituting  the  basis  of  the  con- 
tract, the  money  amount  of  the  contract 
will  also  vary  accordingly.  There  will 
be  no  disputes  over  extras  and  deduc- 
tions resulting  from  changes. 

The  owner  must  assume  full  respon- 
sibility for  the  bill  of  quantities  published 
with  the  drawings  and  specifications. 
Otherwise  the  ends  sought  will  be  com- 
pletely defeated. 


The  letter  goes  on  to  say  that  the 
quantity  system  of  estimating  will  very 
naturally  appeal  most  strongly  at  first 
to  the  contractor.  The  architect  and 
engineer  will  find  it  necessary  eventually 
to  organize  his  office  to  prepare  accurate 
bills  of  quantities;  the  owner  to  pay  the 
cost.  He  does  so  now,  indirectly,  and 
it  ought  not  to  be  difficult  for  the  archi- 
tect or  engineer  to  convince  him  that  he 
will  pay  no  more  but  in  fact  consider- 
ably less  since  he  pays  for  the  estimat- 
ing of  his  own  job  only  and  not  for  the 
nine  other  jobs  as  well  which  his  con- 
tractor failed  to  "land."  The  adoption 
of  si:ch  a  system  will,  indirectly,  have 
another  beneficial  effect ;  it  will  impose 
upon  the  architect — and  the  implied  criti- 
cism is  probably  more  fully  justified  in 
the  case  of  the  architect  than  in  the  case 
of  the  engineer — the  necessity  of  follow- 
ing more  precise  and  fairer  methods  in 
the  matter  of  making  estimates  for 
payments ;  since  all  payments  will  be 
computed  on  the  basis  of  imits  of  ma- 
terials times  the  unit  price. 

To  establish  such  a  system  as  that 
proposed,  it  is  first  essential  that  there 
shall  be  a  standard  unit  for  the  meas- 
urement of  each  and  every  class  of  ma- 
terials entering  into  modern  construc- 
tion. It  is  for  the  purpose  of  taking 
this  intermediate  step  that  the  Am. 
Institute  of  Quantity  Surveyors  has  been 
organized. 
Quantity  Surveying-  General  in  Enrope 

There  is  nothing  new  or  revolutionary 
about  the  system  of  estimating  on  bills 
of  quantities.  It  has  been  firmly  es- 
tablished in  the  countries  of  the  old 
world  for  years,  as  the  result  of  discard- 
ing the  very  same  improper  and  ex- 
travagant methods  now  in  vogue  in  this 
country.  In  1909,  at  a  conference 
among  the  Natl.  Fed.  of  Bldg.  Trades 
Employers,  the  Inst,  of  Builders  and 
the  London  Master  Builders  Assn.,  all 
of  Great  Britain,  a  resolution  was  adopt- 
ed recommending  that  the  members  of 
these  powerful  organizations  decline  to 
bid  in  competition  with  one  another  un- 
less bills  of  quantities  were  supplied  for 
their  use  at  the  owner's  expense.  It 
w'ould  be  well  if  some  such  concerted 
action  were  taken  by  the  many  contrac- 
tors' organizations  in  this  country,  but 
that  will  come  in  due  course. 

The  work  of  formulating  the  rules 
for  measurements  will  be  done  by  the 
Association  through  committees  in  each 
trade.  The  reports  of  these  committees 
on  standard  rules  for  measurements,  as 
they  are  adopted,  w-ill  be  established  as 
standards  throughout  the  country. 

.•\t  the  present  time  this  campaign  for 
better  methods  is  being  carried  forward 
enthusiastically.  A  monthly  bulletin. 
The  Quantity  Surveyor,  is  now  pub- 
lished in  San  Francisco,  under  the 
auspices  of  the  Institute,  directed  by 
G.   .Mcxander  Wright. 

Until  the  moveinent  acquires  momen- 
tum, the  small  expenses  w-ill  be  defrayed 
by  voluntary  contributions  from  its  orig- 
inators ;  so,  for  the  present,  there  will 
be  no  membership  dues  or  other  assess- 
ments. 
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General  View  of   Complete  Building  of  the  Gkay  &  Davis  Co., 
Cambridge,   Mass. 


The  Construction  of  a  Model  Factory  Building' 

Concrete  and  Glass  Walls  Give  "Day-Lighted" 
Factories  —  Fire,   Disease  and    Decay  Proof 


On  the  banks  of  the  Charles  River 
Parkway,  Cambridge,  Mass.,  a  model  re- 
inforced concrete  building  has  been  erect- 
ed by  the  Aberthaw  Const.  Co.,  Bos- 
ton, for  Gray  &  Davis,  Inc.,  manufac- 
turers of  automobile  electric  lighting 
and  starting  systems.  The  new  building 
occupies  a  commanding  situation  over- 
looking the  Charles  River  and  can  be 
seen  for  many  miles  around,  for  the 
ground  is  clear  on  all  sides.  The  im- 
portance of  the  situation  made  it  neces- 
sary that  the  building  should  be  archi- 
tecturally excellent,  with  the  result  that 
the  structure  looks  more  like  the  best 
class  of  office  building  than  a  factory. 
This  artistic  result  has  been  obtained 
by  a  well  chosen  design,  a  careful  finish 
of  the  exterior  exposed  concrete  and 
the  use  of  tapestry'  brick  at  the  ends  and 
above  and  under  windows. 

Design  of  BaiiainK 

The  over-all  dimensions  of  this  liuild- 
ing  arc  381'  G"  long  by  61'  wide.  The 
building  rests  on  concrete  footings,  the 
interior  ones  being  7'  by  6'  and  going 
20'  below  the  first  floor  level.  The  entire 
structural  frame  is  of  reinforced  con- 
crete. 

Extending  the  length  of  the  building 
on  every  floor  arc  two  rows  of  columns 

■Fiskc   and   Co.,    N.    Y.    C 
'Preliminary    notes    on     this    buildinR    were 
published  in  the   May,   1013.  issue,   p.   257 
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spaced  longitudinally  and  transversely 
20'  o.c.  The  floor  construction  is  of 
the  flat  slab  or  girderless  type,  the 
columns  being  24"  in  diameter  on  the 
first  floor,  and  22"  on  the  second  floor, 
20"  on  the  third,  while  on  the  fourth 
and  the  fifth  they  are  10".  Steel  sash 
is  used  throughout  and  the  window  area 
is  over  70%  of  the  wall  area.  It  is  a 
veritable  daylight  factory. 

A  large  show  room  occupies  the  first 
floor,  while  thcf  offices  are  on  the  second 
floor,  occupying  the  full  width  of  the 
building  for  a  length  of  200'.  The 
directors'  room  and  the  private  office  of 
Mr.  Gray  arc  lined  with  a  special  de- 
sign of  tapestry  brick  containing  large 
fireplaces,  and  fitted  with  every  con- 
venience. 

In  the  construction  of  this  building 
the  Aberthaw  Const.  Co.  has  apparently 
made  a  speed  record.  From  the  time  the 
concrete  foundations  were  begun  only 
")7  days  elapsed  until  the  roof  was  com- 
pleted. Before  the  building  was  started 
the  ground  was  covered  with  about  18" 
of  water  and  it  was  necessary  to  do 
some  filling  in  before  the  contractors' 
plants  could  be  put  in  place. 

Constrnctlon  Plant 

In  Fig.  3  is  shown  the  general 
arrangement  of  the  construction  plant 
used  by  the  contractors.  The  aggregates, 
which  consisted  of  crushed   gravel   and 


Newburyport  sand,  were  conveyed  by 
wagons  to  piles  located  adjacent  to  the 
covered  loading  platform  of  mixer.  The 
materials  were  then  taken  by  wheel- 
barrows up  on  the  loading  platform 
and  dumped  into  the  hopper  of  mixer, 
the  hopper  being  level  with  the  top  of 
the  loading  platform  floor.  After  be- 
ing mixed,  the  concrete  was  hoisted  In- 
electric  hoist  to  the  floor  desired  and 
distributed  by  V-shaped  cars"  running 
on  tracks  to  the  various  forms.  The 
steel  tower  was  located  at  the  front 
and  at  the  center  of  the  building.  The 
cement  was  received  on  railroad  cars 
on  the  Boston  &  Albany  R.  R.  switch 
located  at  the  back  of  the  building  and 
was  conveyed  by  industrial  cars  to  two 
piles  which  were  kept  inside  of  the 
building  on  the  first  floor.  As  re- 
quired, the  cement  was  loaded  on  the 
industrial  cars  and  conveyed  to  the 
loading  platform. 

The  planed  lumber  was  received  and 
piled  systematically  before  the  sawmill 
in  which  were  located  a  swing  saw,  a  saw 
table  and  an  emery  wheel,  all  of  which 
were  motor-driven.  At  the  back  of  the 
sawmill  were  the  "making-up"  benches. 
As  the  forms  were  finished  they  were 
stored  to  the  right  of  the  benches  and 
then  raised  to  tJie  various  floors  by  two 


'This  ciiuipment  mndc  h%-  Ihc  Ransomc  Con- 
crete Machy.  Co..  DuncUcn,  N.  T.,  and  the 
Urenstein-Arthur  Koppel    Co.,  PitlsliurKh 
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Fig.  2 — The  Gray  &  Davis  Building  Under  Construction 

At  the  right  can  be  seen  the  building  site  with  the  foundation,  walls  and  part  of  the  first  floor  forms 
and  steel  erected.  A  saw-mill  is  shown  in  the  central  portion  of  the  view,  together  with  the  assembled 
forms.  At  the  left  is  shown  the  steel  column  centering.  The  photographs  for  this  illustration  were  taken 
from  a  point  about  as  indicated  in   the  lower  right-hand  corner  of  Fig.  :) 
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movable  derricks  operated  by  an  elec- 
tric hoist.  These  derricks  have  been 
designed  by  the  Abertham  Const.  Co , 
and  are  standard  equipment  on  their 
work.  This  derrick  is  simply  a  30-ft.  or 
35-ft.  gin  pale  fastened  to  the  outside 
of  the  building,  or  to  work  already  con- 
structed. In  this  position  it  raises 
forms,  steel  and  miscellaneous  material 
to  the  floor  under  erection.  The  pole 
is  operated  \>\   an   electric  hoist." 

The  reinforcing  steel  consisted  of 
stirrups  and  flat  bands  1"  by  Yi",  and 
no  trussed  rods  were  used.  Stirrups 
were  bent  by  a  stirrup  bender  and  there 
was  also  a  shear  on  the  job.''  The  steel 
was  hoisted  to  the  various  floors  by 
the  two  movable  derricks  already  men- 
tioned. 

The  floor  forms  were  made  of  cor- 
rugated sheet  iron°  and  these  were  piled 
in  back  of  the  building  and  nearby  was 
a  re-corrugating  bench. 

The   placing   of    the    derricks    on   the 
other    side    of    the    building    from    the 
mixer  avoided  considerable  congestion. 
rorms 

In  the  construction  of  this  building 
the  floor  forms  were  of  steel  as  men- 
tioned, while  the  columns  were  molded 
with  Des  Lauriers  steel  forms.'  These 
forms  may  be  made  any  diameter  by  in- 
serting additional  sections,  after  which 
they  are  bolted  together  and  held  in 
place  by  steel  clamps.  A  detail  of  the 
centering  for  the  floor  is  shown  in 
Fig.  n. 
Construction    Betails 

It  should  be  noteil  that  on  every  floor 
there  was  a  mezzanine  floor  with 
toilets  and  vaults,  the  wall  construction 
being  of  hollow  terra  cotta  blocks. 
These  vaults  will  be  used  for  the  stor- 


'On  this  work  the  electrical  power  equipmert 
was  furnished  by  The  Maine  Elect.  Co.,  Port- 
land, Mc.,  and  the  Mead-Morrison  Mfg.  Co., 
Jioston 

■*Thc  flat  stirrup  bender  was  made  by  the 
Wallace  Supply  Co.,  Chicago.  The  Wiener 
Machy.  Co.,  N.  Y.  C.  furnished  the  shear 

"Pcnn.  Metal  Co..  Boston 

•Des  Lauriers  Column  Mold  Co.,  St.  Paid 
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age  of  fine  tools.  At  the  center  of  the 
building  is  a  freight  elevator,  while  at 
one  end,  near  the  offices,  is  a  passenger 
elevator.  The  building  is  equipped 
throughout  with  automatic  sprinklers, 
the  sprinkler  heads  being  spaced  on 
squares  lO'xll'.  The  main  supply  line 
runs  down  the  center  of  the  building 
and  between  every  two  bays  two  sprink- 
ler lines  run  off  at  right  angles.  The  in- 
serts for  this  building  are  spaced  about  4 
ft.  on  centers,  while  all  the  electric  wires 
run  in  conduits  placed  in  the  concrete  at 
the  time  of  pouring. 


The  concrete  generally  used  was  a 
1 :2 :4  mix,  using  crushed  stone.  A 
richer  mix  was  used  for  the  columns, 
a  1 :2!4  :3  mix  for  exterior  and  a  1:1:2 
mix   for  interior  columns. 

Finish  of  Boildin? 

The  interior  columns  for  the  main 
part  of  the  factory  are  finished  by  rub- 
bing down  with  a  wooden  float  and 
filling  all  holes  with  cement  and  sand. 
After  this  they  are  painted  with  cold 
water  paint  to  which  bluing  has  been 
added  to  make  it  brighter.  The  paint 
is  put  on  with  a  spray. 


B.^'  A.B.R.Sw/rc/i 


louad/e  dfrr/ck 

operated  by 
e/ec.-moter 


oj!//ce  0/- 
cons-co. 


p/dned  m/7?der 


Fio.  3— Plan   Deiail  Showing   the  Layout  of  the  Building  and  Plant 

Note  in  this  layout  that  the  contractors  arc  working  all  around  the  building.     At  one  side  of 

the  building,   shown    at  the  bottom,  the  concrete  materials  are   handled  and   the   lorm  work  is 

assembled.     In  the  upper  right  corner  arc   shown   the  yard  for  the  corrugated  sheet   iron   forms 

and  the  re-corrugating  bench.     In  the  upper  left   hand  corner  is  shown  the  steel  assembling  yard 
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Fig.  4— Starting  the  Centering  FnR   the  Third   Floor  on  the  Gray  &   Davis  Building 


The  exterior  walls  and  the  columns 
in  the  offices  are  tinished  by  rubbing 
down  first  with  a  float  and  filling  all 
were  dry  they  were  rubbed  down  twice 
holes  with  cement  and  sand.  After  they 
with  wet  carborundum.  This  has  given 
the  exterior  concrete  an  excellent  finish, 
the  coloring  being  even. 


i?i<£  -  ^- o"-o  r       -^ 
4-'j{  <? -  4--0   o  c      ^- 

Corrugat/ra  3fieet  irc 
Corrcrerr 


1^ 
WfOfea^     r/oor  Linr- 

FlG.   5- — Detail  of  Floor  Cente 
Gray  &  Davis  Building 


Damp-Proof  Walls 

In  a  recent  issue  of  I'rugrcss,  an  en- 
terprising Xew  Zealand  contemporary. 
are  published  some  observations  on 
damp-proof  walls  in  which  it  is  stated 
that  unless  the  composition  of  a  wall  is 
impervious  to  moisture,  there  is  no  ad- 
vantage in  a  thick  wall  as  against  a  thin 
one,  for  if  the  moisture  will  pass  through 
one  inch,  it  will  pass  through  the  re- 
maining thickness.  Therefore  a  thin 
wall  with  a  coating  of  thin  impervious 
plaster  will  exclude  damp,  where  a  thick 
wall  with  no  coating  will  let  it  pass 
through.  With  a  very  thick  wall,  how- 
ever, a  moderate  rain  storm  may  not 
continue  long  enough  to  wet  it  quite 
through,  but  in  the  case  of  water  tanks 
and  similar  objects,  thick  pervious  walls 
arc  no  better  than  thin  ones,  except  in 
the  matter  of  strength.  Hollow  walls 
are  sometimes  adopted  for  dwellings, 
the  air  spaces  in  the  walls  preventing  the 
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moisture  from  passing  through  to  tlio 
inside.  This  is  regarded  as  a  cumbrous 
expedient,  and  after  due  consideration, 
reasonably  thin  and  porous  concrete 
walls   with  an  impervious   coating  have 


been  successfully  adopted,  making  walls 
and  partitions  one  standard  thickness, 
and  thus  gaining  space  in  the  rooms, 
and  time  in  erection,  which  means  less 
cost  and  a  better  job  altogether. 


Fic.  0 — Detailed  Xitw  or  the  Steel  Moisting  Tower  and  the  Co 
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Sessions  of  Third  American  Road 
Congress  in  Detroit 

The  Third  American  Road  Congress, 
with  a  program  opening  September  29 
and  ending  October  4,  is  just  getting 
under  headway  in  Detroit  as  this  issue 
goes  to  press. 

The  first  day's  program  included 
speeches  by  Logan  Waller  Page,  Presi- 
dent of  the  American  Highway  Asso- 
ciation; Secretary  Houston,  of  the  De- 
partment of  Agriculture;  A.  W.  Camp- 
bell, deputy  minister  of  Railways  and 
Canals,  of  Canada ;  Col.  William  D. 
Sohier,  chairman  of  the  Massachusetts 
State  Highway  Commission,  and  Frank 
W.  Buffum,  state  highway  commissioner 
of  Missouri.  In  the  evening  there  was 
a  spirited  get-together  banquet  at  the 
Pontchartrain   hotel. 

Tuesday's  sessions,  under  the  auspices 
of  the  American  Automobile  Associa- 
tion and  American  Bar  Association,  arc 
to  bear  chiefly  upon  national  and  state 
legislation. 

Construction   and   Maintenance 

Wednesday's  session,  by  far  the  most 
iniiiorlant  from  the  viewpoint  of  prac- 
tical measures,  is  under  the  auspices  of 
the  American  Highway  Association,  and 
includes  in  its  program  papers  as  fol- 
lows: 

"Unsurfaced  Roads,"  W.  S.  Keller, 
State  Highway  Engineer  of  Alabama: 
Discussion  to  be  opened  by  George  W. 
Cooley,  State  Highway  Engineer  of 
Minnesota  ;  "Gravel  Roads,  Their  Con- 
struction, Maintenance,  Cost  and  Spe- 
cial Treatment,"  S.  Percy  Hooker,  State 
Superintendent  of  Highways  of  New 
Hampshire;  Discussion  opened  by  Leon- 
ard Tufts,  Pinehurst,  N.  C,  "Treat- 
ment of  Worn  Out  and  Ravelled  Ma- 
cadam Surfaces,"  Col.  E.  A.  Stevens, 
State  Highway  Commissioner  of  New 
Jersey;  Discussion  to  be  opened  by 
Robert  C.  Terrell.  State  Commissioner 
of  Public  Roads  of  Kentucky;  "Bitum- 
inous Macadam,  Construction  and  Main- 
tenance," S.  D.  Foster,  Chief  Engineer 
State  Highway  Department  of  Penn- 
sylvania ;  Discussion  to  be  opened 
by  W.  A.  McLean,  Provincial  En- 
gineer of  Ontario,  Canada;  "Drainage 
Structures."  A.  R.  Hirst,  State  High- 
way Engineer  of  Wisconsin;  Discus- 
sion to  be  opened  by  Prof.  T.  H.  Mac- 
Donald,  State  Highway  Engineer  of 
Iowa;  "Brick  Roads,"  James  M.  Mc- 
Cleary,  County  Engineer  of  Cuyahoga 
County,  Cleveland.  O. ;  Discussion  to  be 
opened  by  R.  Keith  Compton,  Chairman 
Paving  Commission,  Baltimore,  U>\. ; 
"Selection  of  Road  Materials."  L.  W 
Page. 

Contract  Session 

.^  contract  session  is  to  be  in  charge 
of  J.  R.  Wcmlinger.  Scc'y.  Am.  Soc. 
Eng.-Contractors,  a  finance  session  un- 
der the  auspices  of  American  Bankers' 
Association,  '  Chairman.  William  G. 
Edens,  President  Illinois  Highway  Im- 
provement Association,  and  an  economics 
session,  Chairman.  Dr.  Jos.  Hyde  Pratt, 
State  Geologist  of  North  Carolina. 

Thursday's  program  is  calculated  to 
interest  the  users  of  roads  and  to  in- 
crease public  sentiment  in  Good  Roads 
and  Friday's  meetings  are  to  be  under 
the  direction  of  the  Michigan  State 
Good  Roads  Association,  Philip  T.  Co!- 
grove.  President.  A  paper  by  Frank  F. 
Rogers,  Michigan  State  Highway  Com- 
missioner, on  "Concrete  Roads,"  is  pub- 
lished in  this  issue. 
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.Much  of  value  has  been  written  in 
the  past  two  years  on  concrete  roads 
and  pavements,  but  a  great  deal  is  in 
the  nature  of  theoretical  discussions 
quite  largely  based  on  laboratory  exper- 
iments, hence  when  an  opportunity  is 
offered  to  make  a  field  study  of  many 
miles  of  concrete  roads,  some  of  which 
have  seen  four  years  of  service,  it 
should  not  be  lost. 

The  writer  makes  no  claim  to  being 
a  concrete  expert  but  simply  has  been 
fortunate  in  having  the  opportunity  to 
study  at  first  hand,  and  in  some  detail, 
the  behavior  of  a  large  mileage  of  con- 
crete roadways  in  Wayne  county,  Mich. 
This  county,  without  doubt,  has  a  larger 
mileage  of  concrete  roadways  than  any 
other  county  in  the  United  States,  or 
than  is  possessed  by  any  equivalent  area 
under  a  single  local  government  in  any 
foreign  country.  There  are  now  com- 
pleted in  Wayne  county  about  65  miles 
of  concrete  highways  outside  the  cor- 
porate  limits  of  cities  and  villages. 

For  the  reasons  above  stated,  the 
writer  desired  to  spend  the  time  allotted 
to  him  in  a  somewhat  detailed  study  of 
the  local  concrete  roads  which  most  of 
you  will  visit  before  leaving  the  city 
rather  than  to  treat  the  subject  in  a 
more  general  way.  All  of  the  main 
highways  leading  out  of  this  city  have 
been  concreted  to  the  outermost  boun- 
daries of  Wayne  county  and  several 
cross-roads  have  already  been  concreted. 
The  principal  roads  are  the  extensions 
of  Woodward,  Grand  River,  Gratiot  and 
Michigan  avenues,  while  River  Road 
and  the  extension  of  Fort  street  run- 
ning southerly  are  concrete  roadways 
that   should  not  be  overlooked. 

The  State  Highway  Dept..  with  the 
co-operation  of  the  road  officials  of 
Wayne  county  and  assisted  by  Prof. 
John  J.  Cox,  instructor  in  highway  en- 
gineering at  the  University  of  Michigan, 
has  just  taken  up  some  detailed  and 
rather  minute  observations  of  these 
roads  which  will  e.xtend  over  a  period 
of  years  in  the  hope  that  after  a  while 
a  safe  estimate  can  be  made  of  the 
l)robablc  life  and  cost  of  maintenance  of 
such  pavements  as  the  county  is  now 
building,  and  under  such  traffic,  soil 
and  climatic  conditions  as  prevail  in 
this  locality. 

The  first  work  in  this  study  will  be 
careful  traffic  records  covering  such 
time  and  at  such  frequent  intervals  as 
will  give  a  reliable  estimate  of  the  aver- 
age daily  traffic  for  one  year.  The  first 
records  were  taken  for  one  continuous 
week  beginning  -Vug.  21  and  a  part. of 
this  record  which  is  given  in  the  accom- 
panying table  will  lie  used  for  the  pur- 
pose of  the  present  discussion. 

The  next  step  was  to  start  a  pcrinan- 
cnt  record   showing   the   present   condi- 
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tion  of  each  25-ft.  section  (the  distance 
between  expansion  joints)  of  all  the 
different  roads.  The  observations  for 
this  record  were  made  Sept.  2,  3  and  4, 
and  cover  6,384  sections  and  a  little  over 
30  miles  of  road.  Several  pieces  of  road 
have  not  been  taken  at  this  time.  The 
oldest  roads  were  built  in  1909  and  the 
newest  that  were  taken  were  built  in 
1912,  having  been   down  one  year. 

For  the  purpose  of  this  record  the 
defects  in  the  slabs  or  sections  have 
been  classified  as  longitudinal,  transverse 
and  diagonal  cracks  and  holes.  The 
records  were  taken  in  ordinary  field 
books,  the  left  hand  column  of  the  left 
hand  page  having  been  previously  num- 
bered with  an  automatic  numbi.ring 
stamp  to  designate  the  record  number 
of  each  slab,  while  the  four  columns  to 
the  right  were  headed  L — T — D — H,  re- 
spectively, being  the  first  letters  of  the 
words  indicating  the  defects  named. 
Opposite  each  number  and  in  the  proper 
columns  vertical,  horizontal  or  diagonal 
marks  were  used  for  symbols  to  indicate 
the  form  of  the  crack,  while  small 
ovals  were  used  to  indicate  such  holes 
as  seemed  worthy  of  note.  Tar  had 
been  spilled  on  many  spots  that  were 
not   defective. 

Woodward  Avenue  Bead 

The  first  mile  of  this  road  was  built 
in  May  and  June,  and  opened  to  traffic 
in  July  of  1909,  thus  giving  it  full  four 
years  of  wear.  The  traffic  record  of 
this  road  shows  a  daily  average  of  2,160 
vehicles,  of  which  SS.1%  were  motor 
driven. 

The  soil  is  clay  loam,  inclining  a  lit- 
tle more  to  sand  at  the  northerly  end. 
.\  double  track  electric  railway  occupies 
the  westerly  side  of  the  street.  Be- 
tween the  railway  and  the  concrete 
roadway  is  a  very  shallow  gutter  under 
which  was  laid  a  tile  drain  from  2  ft. 
to  3  ft.  in  depth.  On  the  opposite  side 
is  an  open  ditch,  the  bottom  of  which 
is  from  2  ft.  to  4  ft.  below  the  crown 
of  the  roadway. 

The  pavement  is  IS'  wide,  has  a  crown 
of  3"  and  a  blind  curb  8"  wide  and  4" 
deep  under  the  outer  edges  which  were 
somewhat  beveled.  The  concrete  was 
composed  of  Portland  cement,  crushed 
field  stone  or  cobbles  and  sand  mixed  in 
the  proportion  of  1:2><:5  for  the  base 
which  was  4  "thick.  The  top  layer  was 
made  of  the  same  materials,  using  a 
1:2:3    mix   and    was   2^"   thick. 

No  very  definite  data  can  be  secured 
to  determine  the  wear,  which  seems  to 
be  slightly  greater  on  the  side  opposite 
the  railway,  but  measuring  from  some 
of  the  harder  pieces  of  the  coarse  aggre- 
gate which  have  been  worn  but  little,  't 
any,  we  have  estimated  the  general  wear 
at  about  J4",  which  would  be  an  aver- 
age of  1/16"  per  year. 

This  mile  was  divided  into  sections  of 

(Continued  on  pade  JS9) 
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RETE  Block  Faces  Which  are  Obviously  A 


Some  Frank  and  Honest 


Fig  1 — A  Plain   face  block   of  bird's-eye   gravel,    sprayed;   Fig.    2 — A  so-called  bush-hammered  block;  Fig.  3 — A 
Jone  with  a  mallet  and  chisel;   Figs.  4  and  5 — Rock-face  concrete  block   of   the   common   variety 


Crete  block  with  a  pitched 


Concrete  Products — Architectural  Considerations 

The    Materials    for    and    Treatments     of 
Surfaces      of     Concrete     Building      Stone 

STAFF    ABTICI.I: 


An  increasing  number  of  concrete  pro- 
ducts manufacturers  are  finding  it  •  to 
their  advantage  to  go  to  some  trouble 
to  learn  what  kind  of  concrete  products 
architects  want  and  to  make  that  kind 
the  very  best  they  can. 

There  are  many  concrete  block  manu- 
facturers who  are  satisfied  to  turn  out  a 
product  for  use  in  basement  walls  and 
in  other  places  where  the  niceties  of 
architecture  cut  very  little  figure  and 
where  the  only  requirement  of  the  block 
is  that  it  shall  be  fairly  strong  and 
dense,  and  many  of  these  manufacturers 
find  a  satisfactory  profit  in  this  class  of 
work. 

There  is  a  field  of  operation,  how- 
cvei,  in  the  manufacture  of  concrete 
products  which  is  well  under  way^ — a 
lield  of  operation  which  involves  care- 
ful consideration  of  those  things  which 
an  architect  has  to  consider  in  dwellings 
and  other  buildings,  which,  aside  from 
being  practical  and  substantial,  must 
havi  some  claim  to  beauty. 

Concrete  products  manufacturers  who 
are  planning  to  make  a  big  thing  of 
their  business  are  making  up  their  minds 
to  turn  out  the  product  which  will  please 
the  architect,  not  that  the  architect  is 
to  be  pleased  above  all  others  because  he 
is  an  architect,  but  because  the  architect 
may  be  said  usually  to  reflect  the  better 
lastc  of  the  general  public  in  the  matter 
of  building  forms  and  materials.  At 
the  very  outset  the  architect  considers 
besides  structural  value,  color  and  text- 
ure values,  and  almost  immediately  we 
come  to  a  consideration  of  the  rock- 
face    concrete    block.      Architects    are 

October,  n/ij 


almost  unanimous  in  declaring  that  the 
rock-face  concrete  block  is  an  abomin- 
able building  unit,  and  reason  enough 
fo."  this  opinion  may  be  found  in  Figs. 
■I  and  5.  In  Fig.  4  are  five  rock-face 
block.  The  picture  was  taken  in  the 
yard  of  a  large  concrete  products  plant. 


Fic.   0 — Ballste 


It  i''  fairly  representative  of  practically 
oil  the  piles  of  rock-face  block  in  that 
yard.  About  75%  of  the  product  of  the 
plant,  where  these  block  were  made,  is 
of  this  type.  Glance  at  the  block  in  the 
pile — each  one  of  them  was  molded  on 
the  same  face  place.  Then  look  at  Fig. 
.') — the  rock-faces  of  the  10  block 
shown  are  all  alike — these  and  thousands 
like  them  made  at  another  large  plant. 
The  surfaces  have  no  character  and  a 
\<  all  built  of  such  block  is  not  only 
monotonous  and  disagreeable  in  the 
iliagonal  lines  which  the  identical  faces 
create,  but  such  a  wall  is  a  poor  imita- 
tion, which  fails  in  the  fundamental  idea 
which  underlies  rock-face  stone  or  block. 
We  have  often  called  attention  to  the 
fact  that  this  fundamental  idea  of 
pitched  stone,  that  is,  natural  stone,  is 
I'aricty,  because  no  two  surfaces  are 
alike. 

Boclc-Face   Blocic  in   Seiuand 

Yet  the  problem  faced  by  concrete 
jiroducts  manufacturers  is  not  one  of 
mere  theory.  Manufacturers  cannot  say 
at  once  that  they  will  not  make  rock- 
face  block,  although  all  of  them  in- 
terviewed by  the  writer  recently,  agreed 
that  the  rock-face  block  is  almost  always 
a  hideous  and  un,satisfactory  make- 
believe.  Almost  all  of  them  are  anxious 
to  do  something  else,  yet  the  early  error 
of  the  industry  in  producing  the  rock- 
face  block  in  preference  to  concrete 
units  of  character  and  beauty  has  result- 
ed in  the  creation  of  a  demand  for  the 
material  which  cannot  at  once  be  stopped. 
Produtis     manufacturers     continue     to 
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liEVEL  Designs 

make  rock-face  block  because  they  con- 
tinue to  sell  them,  and  they  sell  them 
in  large  quantities,  not  through  archi- 
tects, but  direct  to  contractors  who  use 
them  in  building  foundations  and  in 
porch  work,  etc.  This  is  because  that 
part  of  the  public  which  buys  these 
block  has  an  idea  that  the  rock-face 
product  is  the  ideal  and  the  best  unit 
obtainable  of  concrete.  There  is.  how- 
ever, a  good  way  in  which  to  comliat 
this  tendency  of  the  public  to  buy  the 
•rock-face  material — shoiv  the  public 
somethinci  else  first.  This  has  been  done 
very  successfully  by  P.  E.  McAllister, 
manager  of  the  concrete  products  de- 
partment of  the  Anna  Dean  Farm,  Bar- 
berton,  O.,  and  it  is  also  being  done  very 
successfully  by  the  Paragon  Plaster  Co., 
Syracuse,  N,  Y.,  where  Mr.  Boggs,  the 
manager,  says  he  is  obliged  to  make 
some  rock-face  block  because  there  is 
a  oemand  for  them,  but  he  keeps  these 
out  of  sight  as  much  as  possible,  .so  that 
business  is  gradually  getting  away  from 
the  rock-face  block  into  other  types 
which  will  be  of  more  lasting  credit  to 
his  business.  Mr.  Mc.\llister  does  not 
make  any  rock-face  block  at  all  unless 
they  are  ordered.  The  piles  in  the  yard 
are  of  other  types  and  the  prospective 
customer  is  not  shown  a  rock-face 
block   unless   he   asks    for    it.   and    even 
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when  he  dots  ask  lor  il.  every  rcason- 
ilile  effort  is  made  to  dissuade  liim  from 
using   it. 

It  may  cost  concrete  products  manu- 
facturers a  little  something  to  follow 
this  practice,  but  in  the  long  run,  they 
if    cnrc    I'l    lie    t;ainers.    because    very 


soon  tlie  unfitness  and  the  lack  of  beauty 
of  a  rock-face  concrete  block  w'all  is 
going  to  be  very  generally  recognized 
and  the  manufacturer  who  has  made 
the  foundation  of  his  busines  upon 
otlier  units  and  has  perfected  his 
mothiids    in    turning   out    other    units    is 


Figs.  11  and  12 — 
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sure   to    liiul   his   products   most   in   de- 
mand. 
A  Real  Rock  Face  Block 

Fig.  3  shows  a  striking  contrast  with 
the  products  shown  in  Figs.  4  and  "j. 
Fig.  3  shows  a  rock- face  concrete  block. 
The  photograph  was  taken  at  the  plant 
of  the  Central  Concrete  Construction 
Co.,  Louisville.  We  wish  we  could  show 
a  plate  of  a  whole  pile  of  such  block 
as  this  one  is,  but  this  one  shown  in 
Fig.  3  is  an  experiment.  The  block  was 
originally  cast  perfectly  plain  and  square, 
using  a  fine  stone  aggregate,  and  when 
it  had  Ijecome  hard,  it  was  given  its 
pitched  face  by  a  stone  cutter,  just  as 
a  piece  of  natural  stone  would  be  hand- 
led. The  thing  to  be  observed  in  this 
comparison  is  the  difference  in  quality 
in  the  surface.  The  block  which  was 
made  perfectly  plain  and  pitched  as 
natural  stone  is,  has  real  texture  values 
— values  which  do  not  exist  in  the  block 
in  Figs.  4  and  5. 

Fig.  6  shows  a  baluster  cast  as  a  per- 
fectly square  block  and  turned  out  in 
a  lathe  as  a  piece  of  natural  stone 
w.nild  be  turned  for  the  same  purpose. 
'Jhis  was  also  an  experiment  conducted 
by  the  Louisville  company  and  of  course 
there  was  a  good  deal  of  waste  material, 
so  that  when  the  stone-cutter  had  fin- 
ished with  the  job,  the  concrete  baluster 
cost  as  much  as  one  of  natural  stone 
This,  however,  was  in  Louisville,  whicli 
is  in  a  good  natural  stone  country.  Figs 
7  and  8  show  more  experimental  work 
which  was  done  in  Bridgeport.  Conn., 
several  years  ago.  In  Fig.  7  are  shown 
large  concrete  block  cast  perfectly  plain. 
In  Fig.  8  are  concrete  brick  al.so  cast 
perfectly  plain.  One  of  the  plain  brick  as 
originally  cast  and  a  part  of  another  one 
are  shown  in  the  illustration.  The  other 
brick  have  been  given  pitched  faces  by 
the  use  of  a  chisel  and  a  few  blows 
with  a  mallet.  Both  block  and  brick 
shown  in  Figs.  7  and  8  were  made  usint; 
a  facing  aggregate  of  feldspar  and  were 
poured  wet.  This  facing  mixture  was 
made  deep  so  that  the  chipping  of  the 
surface  did  not  reveal  the  coarse  back- 
ing, -Although  we  lack  further  detailed 
information  on  the  products  sliown  in 
these  two  plates,  the  plain  block  in 
the  center  of  Fig.  7  appears  to  have  been 
slightly  tooled,  although  having  ni 
pitched  face.  Anyway,  the  result  is  .i 
frank,  straight  forward  piece  of  con 
Crete.  It  is  plain  and  substantial  look 
ing  and  has  an  pleasing  texture. 

To  go  back  to  Fig.  1 — this  plat« 
was  taken  in  Syracuse,  N.  Y.,  and  show- 
just  a  little  detailed  view  of  a  parson 
age.  Particular  attention  is  called  to  th< 
block.  Here  are  more  plain,  straight 
forv.ard  concrete  block.  They  are  12' 
high  and  24"  long  and  have  a  facing  oi 
bird's-eye  gravel.  The  film  of  cemeni 
was  removed  by  spraying  with  water 
when  the  block  were  fresh.  The  result 
is  an  interesting  texture.  They  were 
made  by  the  Paragon  Plaster  Co.  Fig 
2  shows  the  .so-called  bush-hammereil 
block.  It  isn't  bush-hammered,  of 
course,  but  is  made  using  a  face  plate 
which  gives  the  effect  shown.  Fig.  !t 
shows  a  detailed  view  of  a  garage  in 
Louisville,  Ky.,  in  which  some  panel  and 
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some    bevel    face    lilock    were    used    in 
the  construction;  the  facing  is  of  granite. 

A    Rough    Surface — No    •Cementy"    Ap- 
pearance 

While  the  work  shown  in  Figs.  10, 
n  and  12  is  not  factory  made  concrete, 
the  plates  serve  to  convey  an  idea  along 
the  line  of  the  possibilities  of  textures 
which  may  be  useful  in  concrete  pro- 
ducts manufacture.  The  figures  show 
a  pergola  at  the  Cincinnati  zoological 
park.  A  great  many  architects,  we 
believe,  find  fault  with  many  concrete 
products  because  their  chief  characteris- 


tic is  a  "cementy"  look,  which  means 
that  they  are  lusterless.  Such  fault  can 
not  be  found  with  the  columns  used 
in  the  construction  of  the  pergola. 
These  were  made  of  a  mixture  of  IV2 
cu.  ft.  of  cement,  4^  cu.  ft.  of  sand  and 
8  cu,  ft.  of  creek  gravel.  This  gravel 
is  of  an  unusual  quality  as  to  color, 
but  in  .this  respect  is  not  very  much 
different  from  gravel  which  is  to  be 
found  almost  anywhere  when  screened 
and  washed.  The  columns  were  cast  in 
sheet  iron  forms  which  were  wired  to- 
gether   and    removed    after    four    days, 


Kig.  H— Cornice  lir.ickcls  Finishcil;  Vm 
original  full  size  detail  c^os^'■sccIinn  drawinK 
use  in  the  sand  mold.s  and  used  auain  in  1I1 
Slone  before  being  siVioollicd  up  and  lookd 
he  completed  by  slonc  cutters 


,       MiA,.\     I.l  JIMl.lil.    I   ...      I'l.ANJ,      SVUACUSE,    N.    Y. 

.   l.'i- Pattern    of  r.alvanizcd    .'^lu-ct    Iron   made   from 

It    was  used   in   tiirning  out   the  original   core   for 

:  shop   when   the   stnne   was  dressed.      Fig.    1(1— Cast 

Fig.    17— RouKb    Design    Itlocked  out    in   I'a.sling,   to 
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TIC  Tools  in  Dressing  Surface  of  Concrete 


when  the  concrete  was  rubbed  down 
with  a  wire  brush,  thus  exposing"  the 
pebbles  and  effectually  removing  any 
possibility  of  mistaking  the  columns  for 
shafts  of  natural  stone.  These  columns 
extend  5'  below  grade  and  are  8'  high 
above  grade.  There  are  42  of  them  in 
three  double  rows,  arranged  in  a  tri- 
angle. 

Like  the  rest  of  the  illustrations 
shown,  Fig.  13  will  serve  merely  as  a 
suggestion  along  the  line  of  possibilities 
which  exist  in  the  development  of  con- 
crete building  units  which  have  real 
texture  values.  The  plate  was  taken 
several  years  ago  at  the  plant  of  the 
Neolithic  Stone  Co.,  Bridgeport,  Conn.. 
where  concrete  stone  was  dressed  up. 
using  pneumatic  tools.  The  stone  in 
the  illustration  was  made  with  two  mix- 
tures, a  surface  mixture  of  Portland 
cement  and  feldspar  chips  and  another 
coarse  mixture  for  backing.  This  stone, 
made  very  wet,  was  used  in  the  con- 
struction of  a  church  in  Providence, 
R.  I. 

CoxcRKTE-CtMEXT  Age  has  already  re- 
ferred to  the  work  being  done  by  the 
Onondaga  Litholite  Co.,  Syracuse,  in  an 
article  published  in  the  Feb.,  1913,  issue. 
The  cast  concrete  stone  made  by  this 
company  is  produced  in  sand  molds,  but 
the  real  feature  of  the  business  is  in 
the  treatment  of  the  stone  after  it  comes 
from  the  molds.  When  the  stone  comes 
out  of  the  sand  it  frequently  looks  as 
rough  as  that  shown  in  Fig.  Ki,  this 
plate  having  been  taken  at  tlvj 
Onondaga  plant.  About  24  hours  after 
being  cast,  however,  it  is  gone  over 
with  rasps,  scrapers  and  wire  brushes 
in  the  hands  of  common  laborers.  The 
sand  adhering  to  the  surface  is  removed, 
the  rough  spots  are  taken  oflf  and  each 
piece  of  stone  is  brought  down  pretty 
close  to  a  finished  condition.  It  may 
be  that  this  stone  is  to  be  turned  out 
perfectly  smooth  without  any  tooling. 
If  so,  the  block  arc  turned  over  to 
skilled  stone-cutters  who  handle  the  pro- 
duct exactly  as  they  would  handle  a 
piece  of  natural  stone.  Some  of  the 
finished  work,  a  pile  of  cornice  brackets 
for  a  big  job  in  New  York  City,  i^ 
shown  in  Fig.  14. 
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Fig.  17  shows  stone,  the  design  on 
which  has  been  only  blocked  out  to  be 
finished  by  a  stone-cutter,  the  detail  to 
be  carved  by  hand.  This  is  done  when 
only  a  few  pieces  of'  one  kind  are 
required.  If  many  pieces  of  one  kind 
are  needed,  a  model  is  made  complete 
in  every  detail  and  the  finished  work  is 
merely  dressed  up  by  stone-cutters,  lines 


being  sharpened  and  the  detail  made 
more  clear. 

Fig.  18  is  a  view  showing  a  surfacing 
machine  with  which  cutting  is  done  by 
means  of  a  series  of  carborundum  discs. 
This  plate  was  taken  at  the  plant  of 
I  he  Buffalo  Litholite  Co.,  although 
■-imilar  machines  are  used  at  the  Onon- 
daga Litholite  Co.'s  plant  where  they 
wore  originated  and  where  the  patents 
,ire  controlled.  These  discs  are  mounted 
SI)  that  they  hang  on  a  suspended  flexi- 
ble arm,  driven  by  overhead  power. 
The  framework  which  carries  the  discs 
supports  a  flue  communicating  with  a 
fan  above  which  sucks  away  the  dust. 
The  stone  being  finished  is  set  up  on 
bankers  and  as  the  grinding  equipment 
is  nicely  mounted  and  balanced,  it  is 
readily  moved  along  over  the  work. 

Fig.  19  is  from  a  plate  also  taken 
at  the  plant  of  the  Buffalo  Litholite  Co. 
and  shows  an  ornate  capital  which  was 
cast  in  sand  molds  and  is  being  recut 
and  cleaned  up  by  a  stone  cutter,  who 
has,  as  his  guide  in  this  work,  a  plaster 
section  of  the  original  model.  This  is 
shown  at  the  left. 

The  other  views  shown,  that  of  the 
Queens  Plaza  Court,  N.  Y.  C,  Fig.  20 
and  those  of  the  residence  on  Long 
Island,  Figs.  21,  22,  23  24,  and  25,  illus- 
trate finished  work  of  the  Onondaga 
Litholite    Co.      The    stone    used    in    the 


Fio.   IS — Tooling  Conckete   Sto 
Fig,    19 — Elaborate  Capi 
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Fig.  20 — Queens  Plaza 

construction  of  the  approach  of  the 
residence  (Fig.  21)  illustrates  the  effect 
of  the  tooling  which  has  been  described. 
An  evidence  of  the  quality  of  the  stone 
manufactured  is  seen  in  the  ornamenta- 
tion above  the  doorway  of  this  Long 
Island  residence  (Figs.  23  and  23).  It 
will  be  noticed  that  the  festoon  is 
whiter  than  the  surrounding  concrete 
stone.  This  is  because,  when  the  pic- 
ture was  taken,  it  had  just  been  carved 
by  stone  cutters.  This  carving  was 
done  after  the  piece  was  laid  in  the  wall. 
This  is  true  also  of  the  panel  immediate- 
ly over  the  glass  in  the  door,  while  the 
other  stone  work  of  mellower  tone  was 
finished  at  the  factory.  In  Figs.  24  and 
25  the  stone  is  shown  used  by  itself  and 
in  coml)ination  with  dark  brick. 


vue  School,  Syracuse ;  Volunteer  Hospi- 
tal, N.  Y.  C. ;  (to  be  built  entirely  of 
cut  cast  stone)  ;  additional  buildings  at 
the  State  Fair  Grounds,  Syracuse ;  a 
church  at  Manhassett,  L.  I. ;  and  the 
15th  and  18th  Precinct  Police  Stations, 
N.  Y.  C.  The  company  has  recently 
been  asked  to  bid  on  70,000  cu.  ft.  of 
stone  for  the  Delaware  and  Hudson 
River  R.  R.  office  building.  This  struc- 
ture is  designed  in  elaborate  Gothic 
style  and  will  have  about  820  linear  feet 
of  wall,  four  stories  high  with  a  tower 
30'x62',  11  stories  high. 

These  things  are  mentioned  here  as 
evidence  of  the  fact  that  architects  wlio 
are    doing    important    work    have    come 


til  a  realization  of  iIr-  value  of  con- 
crete stone,  frequently  in  preference  to 
natural  stone,  and  sometimes  at  a 
slightly  higher  price  than  natural  stone, 
because  the  artificial  stone  has  been 
found  to  have  peculiar  values  in  resist- 
in'4  atmospheric  conditions  which  fre- 
(Huntly  cause  spalling  and  discolorations 
III  natural  stone  masonry  walls. 

Mixtures  Made  With  Care 

It  has  already  been  detailed  in  CoN- 
crktf.-Cement  Ace  how  tlie  Onondaga 
company  casts  its  stone  in  sand  molds, 
liut  iiarticular  mention  should  be  made 
of  tlie  care  which  is  taken  in  the  prepara- 
tion and  grading  of  the  aggregate. 
Sturtevant'  crushers  have  been  installed 
which  take  8-in.  stone.  This  stone  is 
Gouverneur  marble  and  comes  in  white 
and  bluish.  It  is  brought  in  on  a 
siding  in  car  lots,  most  of  the  pieces 
usually  under  8"  in  size.  It  is  consid- 
ered quarry  waste.  It  goes  through  the 
crushers  and  is  broken  up  to  about  J^-in. 
size  and  smaller.  It  is  elevated  to  a 
tower  and  conveyed  by  gravity  through 
Newaygo"  ore  separators  where  it  is 
divided  in  four  sizes — J/"  down  to  dust. 

Anything  which  is  larger  than  V/'  is 
automatically  returned  to  the  crusher  to 
go  through  a  second  time.  After  being 
separated,  it  goes  into  four  bins  from 
which  it  is  conveyed  by  chutes  opening 
directly  above  the  mixer  hopper.  .-Ml 
of  the  aggregate  used  in  the  concrete 
stone  is  weighed  and  the  water  used  in 
each  mi.x  is  definitely  measured.  The 
mixture  is  not  always  the  same  and 
depends  upon  the  particular  kind  of 
stone  which  it  is  desired  to  produce. 
The  mixtures  comes  out  of  the  mixer, 
which  is  a  modified  Ransomc,"  very  wet 
and  is  conveyed,  a  yard  batch  at  a  time, 
into  the  agitator  which  has  already  been 
described.  This  agitator  is  mounted  on 
an  overhead  crane  and  is  equipped  with 
a  motor,  constantly  driven  while  the 
agitator   contains   concrete,   so   that   the 


'Sturtevant  Mill  Co. 
^Sturtevant  Mill  Co., 
^Ransome    Concrete 
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Boston 
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Important  Work  With  Concrete  Stone 

Further  consideration  of  the  products 
of  the  Onondaga  Litholite  Co.,  aside 
from  surface  treatment  and  architectural 
effects,  seems  worth  while  in  view  of 
the  extensive  use  which  architects  are 
making  of  this  manufactured  stone  for 
work  of  the  best  kind. 

Work  which  the  company  now  has  in 
progress  includes  a  large  amount  of  cut 
stone  trimming  for  the  City  Hall  at 
Geneva,  N.  Y. ;  residence  of  Clarence 
Kenyon  at  Poughkcepsie.  N.  Y. ;  the 
Holy  Ghost  Convent,  South  Bethlehem, 
Pa.;  Hamilton  College,  Clinton,  N.  Y. ; 
St.  John's  Greek  Church.  Syracuse,  N. 
Y. ;  Nurses'  Home,  Syracuse  ;  .Amsterdam 
Ave.  Comfort  Station,  Park  Dept..  N. 
Y.  C. ;  a  public  school  in  Rochester ; 
Woman's  University  Club  on  K.  52nd 
St..  N.  Y.  C. ;  Chemical  and  Physical 
Laliriratory  and  the  Army  and  Navy 
buihiing  being  erected  by  the  Bethlehem 
Steel  Co.,  South  Bethlehem,  Pa.;  Bellc- 
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Fig.   22 — Detail  of    Uookway  of  Cit  Cast 
Stone — Long  Island  Residence 

mixture  is  kept  well  stirred  up  and 
goes  through  the  3-in.  metal  pipe  into 
the  sand  molds  in  a  like  consistency  to 
the  very  last  spoonful  of  concrete. 

In  casting  in  sand,  to  prevent  shrink- 
age around  the  edges  at  the  top,  wooden 
strips  are  put  in  the  sand  bed.  In  this 
way  it  is  possible  for  men  to  go  along 
a  few  minutes  after  the  casting  is  done 
and  trowel  off  the  edges  without  dis- 
turbing the  mold.  This  could  not  be 
done  with  the  edges  of  sand.  Further- 
more, if  the  edges  were  of  sand  clear 
to  the  top.  the  shrinkage  by  absorption 
would  be  so  great  as  to  leave  the  stone 
imperfect  on  the  top  side. 

Just  before  the  stone  takes  its  set.  a 
tag  with  a  wire  attached,  and  bearing 
the  description,  number  and  destination 
of  the  piece  of  stone,  is  fastened  to  the 
casting  by  sticking  the  wire  into  the 
concrete.  These  tags  went  to  the  mold- 
ing arm  along  with  the  pattern  and 
when  the  mold  was  made  in  sand,  the 
tag  was  stuck  into  the  sand  at  the  side 
of  the  mold  so  as  to  be  ready  when  the 
casting  was  made.  These  cards  also 
bear  the  name  of  the  molder  and  of  tlie 
finisher  so  that  if  anything  goes  wrong 
with  the  piece  of  concrete,  the  fault  may 
be  traced.  In  the  manufacture  of  this 
cast  stone,  color  is  used  on  some  work. 
but  very  sparingly.  White  is  made 
using  the  natural  white  marble  as  an 
aggregate  with  ordinary  gray  cement. 
The  stone  with  a  blue  cast  is  made 
using  the  blue  marble  to  some  extent  in 
the  aggregate  and  a  buff  stone  is  made 
using  not  more  than  2%  color.  This 
gives  a  very  light  buff  not  more  pro- 
nounced  than  a  creamy  tint. 


Among  recent  cement  patents  is  one 
for  the  making  of  cement  or  hydraulic 
lime  from  plaster,  with  sulphur  dioxide 
as  a  by-product,  this  in  turn  being  avail- 
able for  the  production  of  sulphur.  The 
patent  is  described  as  follows : 

"An  intimate  mixture  of  calcium  sul- 
phate (gypsum,  anhydrite,  or  plaster  of 
Paris)  and  clay,  with  coal  (10%),  and 
ferric  oxide  (2%)  is  burnt  in  a  rotary 
furnace  and  at  the  same  time  subjected 
to  the  action  of  superheated  steam.  The 
products  of  the  reaction  are  cement 
clinker  or  hydraulic  lime  and  sulphur 
dioxide." 
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of  Cut  Cast  Stone 


Directors  of  the  Northwestern  States 
Portland  Cement  Co.,  and  of  the  South- 
western States  Portland  Cement  Co., 
met  recently  at  Mason  City,  la.,  and 
discussed  extensive  improvements  for 
the  plants  at  Mason  City  and  at  Dallas, 
Tex.  C.  H.  McNider.  Mason  City,  is 
president  of  both  companies. 


Limits    to    Building    Heights 

There  seems  to  be  a  reaction  in  Amer- 
ican cities  against  sky-scraper  erection. 
The  following  is  a  partial  list  of  re- 
strictions enacted  recently  by  some  of 
the  principal  cities  in  the  United  States : 

Baltimore — Fireproof  buildings  limit 
ed  to  IT.V,  and  non-fireproof  to  85'. 

Boston — Two  and  a  half  times  the 
width  of  the  street,  the  maximum  being 

Buffalo — No  height  greater  than  four 
times  the  average  of  least  horizontal  di- 
mensions of  the  building. 

Chicago — An  ab.solute  limit  of  200'. 

Cleveland — Two  and  a  half  times  the 
width  of  the  street,  with  maximum  of 
200'.  Recesses  or  setbacks  to  be  counted 
as  added  to  the  width  of  the  street. 

Denver — Not  to  exceed  12  stories,  and 
those  more  than  125'  to  be  fireproof. 

Jersey  City — No  building  or  structure 
(  \cept  a  church  spire  shall  exceed  in 
liright  two  and  a  half  times  the  width 
>i  the  widest  street  upon  which  it 
stands. 

Los  Angeles — .\  limit  of  150'. 

Newark,  N.  J. — Not  to  exceed  200', 
liut  warehouse  and  stores  shall  not  ex- 
ceed 150'. 

New  Orleans — The  height  at  the 
street  line  shall  not  exceed  two  and  a 
Iialf  times  the  width  of  the  street  which 
the  building  faces.  Setbacks  are  to  be 
counted  as  added  to  the  width  of  the 
street. 

Paterson,  N.  J. — Warehouses  and 
stores  must  not  exceed  100'  in  height. 

Portland,  Ore. — All  buildings  except 
churches  are  limited  to  150'. 

Scranton,  Pa.-  The   limit  is  placed  at 
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Review  of  Concrete  as  a  Fire-Resistant 


In  a  paper  recently  read  before  the 
Boston  meeting  of  the  Am.  Soc.  of 
Mech.  Engrs.,  G.  E.  Fisher,  engr.  of  the 
Arkwright  Mutual  Fire  Insurance  Co., 
Boston,  gives  some  interesting  experi- 
ences with  concrete  in  fire.  He  pre- 
faces his  remarks  with  the  following 
general   statement : 

The  fact  that  a  building  is  of  concrete 
construction  seems  to  carry  with  it  the 
idea  that  it  is  fireproof,  regardless  of 
occupancy.  This  word  fireproof  is  a 
misnomer  when  applied  to  any  kind  of 
a  building  and  it  is  gradually  being  dis- 
placed by  the  word  fire-resistive,  which 
includes  not  only  concrete  construction, 
but  also  the  type  now  so  common  in- 
volving steel  frame  work  protected  with 
tile,  concrete  or  brick.  Xo  building  is 
absolutely  fire-resistive,  for  the  resist- 
ance offered  to  fire  is  one  of  degree 
only,  and  if  the  heat  be  sufficiently  in- 
tense and  prolonged,  nothing  can  resist 
it. 

At  high  temperatures  the  surface  of 
concrete  is  easily  injured  and  spalls 
badly  when  water  is  thrown  on  it.  and 
both  actual  fires  and  experiments  have 
proved  that  where  these  temperatures 
run  from  1,400°  to  1,900°  F.,  the  surface 
of  the  concrete  may  be  injured  to  a 
depth  of  yi"  to  }i",  or  even  1",  but  the 
body  of  the  concrete  is  not  affected. 
Excellent  heat  insulation  is  afforded  by 
concrete,  but  to  obtain  the  best  results 
a  sufficient  thickness  must  be  applied, 
depending  largely  upon  the  occupancy 
of  the  building  under  consideration. 
Experience  has  shown  that  2"  of  con- 
crete will  protect  an  I-beam  with  good 
assurance  of  safety.  Obviously  a  build- 
ing having  combustible  occupancy  should 
have  a  heavier  protection  of  concrete 
over  reinforcing  members  than  one  hav- 
ing non-combustible  occupancy. 

The  best  fire-resistive  materials  are 
usually  considered  to  be  first-class  Port- 
land cement  with  quartz  sand  and 
broken  trap  rock.  Limestone  aggregate 
will  not  stand  the  heat  so  well  as  trap 
and  the  particles  of  gravel  are  more 
easily  loosened  by  extreme  heat.  Cin- 
ders make  a  good  aggregate  for  fire 
resistance,  but  the  concrete  made  with 
them  is  not  so  strong  as  the  rock  con- 
crete and  cannot  be  used  where  high 
compressive  values  are  necessary.  Con- 
sidered from  an  insurance  point  of  view, 
cinder  concrete  is  not  so  desirable  as 
that  made  of  trap  rock  on  account  of 
the  porous  quality  of  cinders;  the  in- 
surance companies  have  learned  that 
with  cinder  concrete  they  are  called 
upon  to  pay  losses  on  accoimt  of  dam- 
age from  water  used  at  times  of  fire, 
which  percolates  through  the  small  in- 
terstices of  the  cinders,  which  the  ce- 
ment mixture  cannot  reach,  to  the  Hoors 
below. 

The  behavior  of  concrete  in  the  great 
fires  in  Baltimore  and  San  Francisco  as 
reported  in  the  various  scientific  publi- 
cations at  the  time  of  these  conflagra- 
tions is  again  offered  by  the  writer,  who 
sums  up  the  general  investigations  in 
both  fires  to  the  effect  that  concrete 
stood  well  in  both  cases,  even  though 
the  material  used  in  .San  Francisco  was 
of  inferior  grade  anrl  much  of  it  flimsy 
material  stiffened  with  light  metal  which 
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had  been  passed  as  reinforced  concrete. 
Coming  down  to  a  more  recent  period 
he  says : 

Reports  from  fires  in  other  sections 
of  the  country  furnish  further  interest- 
ing information.  At  the  Dayton  Motor 
Car  Works,  Dayton,  O.,  and  Huyler's 
building,  N.  Y.  C,  the  fires  were  so  hot 
as  to  destroy  all  inflammable  material 
and  yet  the  buildings  themselves  were 
damaged  to  a  very  slight  extent  only ; 
the  burned-out  floors  were  occupied 
within  two  days  after  each  fire.  An- 
other example  is  that  of  a  two-story 
building  of  reinforced  concrete  construc- 
tion used  for  drying  purposes ;  this 
building  was  considerably  exposed  by 
frame  buildings  adjacent  to  it,  and  at 
the  time  the  frame  buildings  burned, 
one  part  of  the  concrete  structure  was 
subjected  to  severe  heat  from  a  burn- 
ing boiler  house  and  grease-e.xtracting 
building.  The  heat  melted  the  wire  glass 
in  the  windows  and  burned  up  all  com- 
bustible materials  in  the  finish  of  the 
building,  but  the  damage  to  the  concrete 
walls  and  floors  was  very  slight.  Still 
another  case  is  that  of  a  reinforced  con- 
crete building,  four  stories  in  height,  in 
which  the  heat  from  a  fire  was  so  in- 
tense that  it  fused  a  piece  of  cast  iron 
into  a  shapeless  mass,  but  the  only  dam- 
age resulting  was  that  in  several  places 
throughout  the  building  the  concrete  was 
split  off  to  a  depth  of  54"  to  1". 

In  the  case  of  an  extremely  hot  fire 
in  a  pulp  and  paper  mill,  the  principal 
effect  of  the  heat  observed  was  to  ex- 
pand the  floor  and  to  cause  a  movement 
of  the  columns.  On  the  morning  after 
the  fire,  while  the  concrete  was  still  hot. 
the  end  wall  of  the  mill  was  noticeably 
out  of  plumb;  later  on.  as  the  wall 
cooled,  it  drew  back  to  the  perpendicu- 
lar. There  were  several  minor  breaks 
in  the  concrete  and  some  parts  of  it 
were  spalled  off  to  a  depth  of  about 
2  ins.  Where  the  concrete  was  rich  in 
mortar  there  was  less  damage  than 
where  it  was  stony,  the  mortar  acting 
as  a  protection  to  the  aggregate.  Where 
the  fire  was  hottest  the  concrete  was 
softened  for  an  average  of  1  in.,  so  that 
it  could  easily  be  knocked  off  with  an 
ordinary  hammer. 

Referring  to  the  requirements  of  the 
Mutual  fire  insurance  companies  that 
sprinklers  be  installed  in  all  manufac- 
turing buildings  having  combustible  ma- 
terial either  in  their  construction  or 
occupancy,  he  states  that  the  use  of 
these  sprinklers  has  proven  very  effec- 
tive. Instancing  a  case  of  this  kind,  he 
says : 

Some  interesting  information  was  fur- 
iiished  by  a  fire  in  one  of  these  fire- 
resistive  buildings,  which  did  not  have 
sprinklers,  by  a  lire  that  destroyed  the 
contents.  The  building,  which  was  occu- 
pied for  general  office  purposes  and  had 
the  usual  fittings  and  trimmings  of  a 
modern  oflice,  was  three  stories  in 
height  with  17-in.  walls  of  brick  and 
had  tile  and  reinforced  concrete  posts 
and  beams  on  all  floors.  On  account  of 
its  superior  construction  and  safe  occu- 
pancy, sprinklers  were  thought  not  abso- 
lutely necessary.  The  intense  heat  gen- 
crated  by  the  burning  of  the  hardwood 
overlay  on  the  floors  and  the  hardwood 
office    fittings    affected    the    brick    walls. 


the  concrete  windowsills,  and  the  con- 
crete belt  extending  around  the  build- 
ing at  the  third  floor  level.  It  is  thought 
that  most  of  the  spalling  of  the  concrete 
work  was  due  to  cold  water  from  hose 
streams  on  the  hot  material.  The  struc- 
tural strength  of  the  concrete  columns 
appeared  to  be  very  much  reduced  by 
the  fire,  and  to  determine  whether  or 
not  it  was  necessary  to  replace  them 
and  the  beams  damaged  in  the  fire, 
shores  were  placed  under  a  third  floor 
beam  J4  in.  clear  at  the  top,  to  take  the 
weight,  should  it  settle  when  loaded. 
Careful  measurements  were  taken  of 
the  distance  between  the  underside  of 
beam  and  top  of  floor  below.  A  load 
of  16  tons  of  iron  was  placed  on  the 
third  floor  over  the  beams  to  be  tested, 
and  the  deflection  was  7/64  in.  in  the 
center  of  beam.  This  occurred  at  once 
when  the  load  was  applied,  and  did  not 
increase  when  the  test  continued,  name- 
ly, 3  hrs.  For  comparison,  the  same  load 
was  then  placed  over  an  uninjured  beam 
elsewhere,  and  the  same  measurements 
taken,  showing  a  deflection  of  6/64  in., 
or  practically  the  same  as  found  in  the 
damaged  beam.  No  settling  could  be 
detected  around  any  of  the  damaged 
posts  when  the  load  was  applied. 

In  repairing  this  building  a  cement 
mixture  was  made  and  the  beams  and 
columns  built  out  with  it  wherever  spall- 
ing had  taken  place.  It  is  doubtful  that 
anyone  examining  the  building  today 
could  detect  any  traces  of  this  fire.  It 
has  been  equipped  with  automatic 
sprinklers,  and  as  a  further  precaution 
against  another  fire  the  new  otTice  fur- 
niture is  all  metal  so  far  as  could  be 
obtained.  From  the  writer's  own  expe- 
rience, however,  he  would  not  consider 
this  last  precaution  necessary,  for  in  a 
building  well  protected  with  sprinklers 
the  chance  of  a  fire  .getting  outside  the 
area  of  two  or  three  sprinklers  is  re- 
mote. 


Construction  Development  in 
Bombay 

Statistics  for  the  past  five  years  show 
a  steady  record  of  building  activity  in 
Bombay,  India,  the  minimum  number  of 
permits  issued  being  3,198  in  1910  and 
the  maximum  being  3,827  in  1909.  A 
recent  issue  of  the  Daily  Trade  and 
Consular  Reports  states  that  building 
stone  has  lately  risen  in  price,  and  dear 
timber  is  responsible  for  a  heavy  de- 
mand for  steel  beams,  pillars,  and  gird- 
ers from  the  United  Kingdom  and  Ger- 
many ;  both  countries,  notably  the  latter, 
are  shipping  larger  quantities  of  iron 
and  steel  building  material  into  Bombay. 
Imports  of  cement  have  advanced  34% 
in  quantity  and  .")2%  in  value. 

The  abnormal  rise  in  the  price  of  teak- 
wood  in  India  will  probably  introduce 
in  a  gradual  way  a  new  system  of  con- 
struction, together  with  a  number  of 
time  and  labor  saving  improvements, 
For  building  operations  heavy  teak 
beams  are  giving  place  to  beams  of 
steel,  as  there  is  no  other  timber  avail- 
able in  India  which  possesses  the  re- 
sisting power  of  teak  against  white  ants 
and  rot. 

Reinforced  concrete  structures  are 
now  seen  in  different  sections  of  Bom- 
bay, and  are  likely  to  be  the  basis  of  a 
new  system  of  building  adapted  to  such 
uses  as  tenements,  warehouses,  and 
structures  for  light  manufacture. 
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A    Simple    Rack    for    Reinforcing 
Steel 

On  many  occasions  writers  in  these 
columns  have  pointed  out  the  absolute 
necessity  of  keeping  reinforcing  steel  up 
out  of  the  mud  and  dirt  after  it  is 
brought  to  the  work.  The  usual  method 
is  to  sort  the  steel  on  the  ground,  laying 
it  across  stringers.  In  many  instances, 
however,  space  is  very  limited  and  some 
other  method  is  desirable.  In  a  recent 
issue  of  the  Engineering  and  Mining 
Journal  the  accompanying  sketch  is  used 
to  illustrate  a  pipe  rack  for  the  mine 
warehouse,  which  would'  do  admirably 
for  storing  reinforcing.  This  rack  is 
substantially  built  and  would  probably 
cost  nionev,   but  where  a   contractor   is 


Skeich   Showing  End  View   ok  Pipe  Rack 

doing  work  around  the  city  where  space 
is  always  limited,  such  a  set  of  racks, 
possibly  three  or  four,  which  could  be- 
come a  permanent  part  of  the  equip- 
ment, would  save  its  cost  several  times 
over.  The  detail  of  the  rack  is  given  in 
our  contemporary  as  follows : 

The  rack  as  shown,  consists  of  a  num- 
ber of  bents  spaced  4'  apart.  Six  bents 
would  thus  give  a  length  of  20'.  suffi- 
cient to  accommodate  standard  pipe. 
Five  bents  would  probably  be  just  as 
satisfactory.  Each  bent  consists  of  a 
center  post  8"  x  8",  with  inclined  pieces 
6"  X  6"  symmetrically  placed  on  each 
side.  The  base  is  an  8-in.  x  8-in.  by 
10-ft.  piece  and  suitable  bracing  is  pro- 
vided at  the  bottom.  The  line  of  bents 
is  tied  by  a  horizontal  8"  x  8"  piece 
along  the  top  of  the  center  posts,  a 
6"  X  6"  piece  at  its  bottom  and  an  8" 
X  8"  chamfered  piece  along  the  ends  of 
the  bases.  The  upper  diagonal  arms 
should  be  supported  by  iron  braces  simi- 
larly to  the  lower  set,  although  these 
are  not  shown  in  the  illustration.  These 
6"  X  6"  diagonal  arms  should  also  be 
mortised  into  the  center  post  with  either 
inclined  or  square  mortises,  as  shown 
on  the  lower  two  sets. 
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Details  or  Reinjokc 

Fig.  1.  Klevation  of  Fence  Secti 
4,  Seclion  of  Spacing  Block;  Fig.  5 
Front  Klevation  of  Post;  Fig.  8,  Fi( 
(See  next  i)agc) 


;[)  Concrete  Fence  of  Unit  Construction 

n;  Fig.  2,  Elevation  of  Rail;  Fig.  3.  Section  of  Rail;  Fig. 
Section  of  Post;  Fig.  a.  Side  Elevation  of  Post;  Fig.  7, 
nt  Elevation  of  Cap;  Fig.  0,  Side  Elevation  of  Cap 
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Fig.  10 — UxiT  Built  Concrete  Fence  Used 


Fence  of  Concrete  Posts  and  Rails 


Much  has  been  said  from  time  to  time 
about  the  extensive  use  of  concrete  at 
the  Anna  Dean  Farm,  owned  by  Ohio 
C.  Barber,  Barberton,  O.  Mr.  Barber 
is  building  practically  everything  to  last 
and  is  sparing  no  expense  in  doing  this. 
One  rather  elaborate  idea  which  was 
worked  out  by  the  Concrete  Department 
on  the  farm  is  a  fence  consisting  of 
reinforced  concrete  posts  and  rails,  sev- 
eral miles  of  which  have  already  been 
built.  This  fence  was  described  in  the 
February,  1912,  issue  of  Concrete.  Since 
then  improvements  have  been  made  on 
it,  particularly  in  the  way  the  rails  are 
held  in  position  in  slots  in  the  post.  Fig. 
1  shows  an  elevation  of  a  complete  sec- 
tion of  the  fence.  Fig.  2  shows  one  of 
the  rails.  These  rails  are  10"  high. 
8'  lYz"  long  and  2"  thick,  not  includin.tr 
the  molding.  A  section  of  the  rail  is 
shown  in  Fig.  3,  and  Fig.  4  shows  a 
section  of  the  spacing  block  which  is 
used  in  holding  the  rails  in  position  in 
the  slots  in  the  posts. 

Just  how  this  works  may  be  seen  by 
examining  the  section  of  the  post  which 
is  shown  in  Fig.  5.  The  blocks  are  made 
so  that  they  dove-tail  in  the  slots  and 
are  dropped  in  from  the  top  of  the 
post  before  the  cap  is  put  on.  The  re- 
inforcing consists  of  4  Va-in.  square 
twisted  rods.  A  front  view  of  the  post 
is  shown  in  Fig.  6  and  a  side  view  in 
Fig.  7.  Not  including  the  molded  panel. 
tlie  posts  are  8"  x  10"  in  section  and 
4'  10"  above  ground.  Details  of  the 
caps  for  the  posts  both  front  view  and 
side  view  are  shown  in  Figs.  8  and  9. 
Fig.  10  shows  some  of  this  fence  con- 
structed for  bull  paddocks  at  the  Barber 
farm. 

The  trouble  with  the  original  fence 
as  built  two  or  three  years  ago  was  al- 
most entirely  in  the  spacing  blocks  used 
between  the  rails.  The  slots  in  the 
posts  were  straight,  not  dove-tailed,  and 
it  was  attempted  to  hold  the  rails  in 
position  in  the  slots  merely  by  little 
wooden  blocks.     These  blocks  began  to 
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work  out  of  place  when  they  had  gone 
through  one  winter  and  P.  E.  McAllis- 
ter, who  since  became  manager  of  the 
Concrete  Department,  devised  the  new 
post  and  the  dove-tail  blocks,  which 
seem  satisfactorily  to  have  solved  the 
problem  of  a  permanent  means  of  hold- 
ing the  rails  in  position.  The  posts  cost 
to  manufacture  and  set  up  $1.03  each 
and  rails  50c  each.  This  is  on  a  basis 
of  50c  a  vd.   for  gravel. 


Fio.    1 — As    Old    Fare  Riccister    Moi'vted   om 

THE  Housing  of  the  Engine  on  a  Special 

Street    Mixer    and    Used    to    "Ring 

Up."  the  Batches 


Devices  for   Ringing   Up   the 
Batches 

In  watching  some  track  work  recently 
an  ingenious  device  for  keeping  count  of 
the  number  of  batches  run  was  noticed. 
To  the  housing  of  the  engine  an  old 
fare-register  was  attached  with  a  cord 
handy  for  the  mixer  operator,  and  every 
time  the  mixer  was  dumped  the  batch 
was  "rung  up."  This  was  on  track-bed 
work  for  a  street  railway,  so  that  a 
fare-register  was  especially  appropriate. 

Another  device  noticed  on  other  work 
was  a  board  hung  up  over  the  mixer. 
The  board  was  12  in.  or  14  in.  wide  and 
24  in.  or  27  in.  long  with  a  rounded  top 
and  a  hole  so  that  it  could  be  hung  on 
a  nail.  On  the  base  of  the  board  in  two 
quadrangles  small  !4-in-  holes  had  been 
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Fig.     2 — Sketch     Showing    Arrangement    of 

"Score    Board"    to    Keep    Tally    on    the 

Batches 

bored  about  1  in.  apart,  10  holes  each 
way,  so  that  there  were  two  blocks  of 
100  holes  each.  A  little  wooden  peg 
which  was  attached  to  the  board  with  a 
string  was  the  count  and  was  moved 
over  one  hole  each  time  a  batch  was 
dumped.  This  is  a  direct  reading  coun- 
ter, and  one  that  might  prove  useful  on 
many  concrete  jobs. 

Protecting  the  Edges  of  Concrete 
Curbing. 
The  edges  of  concrete  curbing  may 
be  protected  against  chipping  by  means 
of  iron  rods  or  tubing  placed  in  posi- 
tion as  shown  in  the  sketch  which  is 
reproduced  from  a  recent  issue  of 
Popular  Mechanics.  The  anchoring 
wires  are  shown  at  the  left,  A  being 
the  twisted  type  and  B  the  hairpin 
anchor.  The  rods  are  held  in  the  forms 
while  the  concrete  is  being  poured  with 
wires  CC,  which  are  cut  close  when  the 
forms  are  removed.  The  finished  curb 
is  shown  at  the  right. 


The  Edge  of  the  Curd  is  Protected  with  a 
Piece  op  I'ipe  Anchored  in  the  Concrete 
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A  Half  Mile  of  Concrete  Barracks 

U.    S.    Soldiers   live   in   fireproof  quarters 
on    Gorregidor,    Gibraltar   of   the  Orient 

BY    K.    McC.    BEANFIELD* 


On  Corregidor  I.,  in  Manila  Bay  the  U.  S.  Government 
has  bnilt  a  barracks  2,100  ft.  long:.  Reinforced  concrete  ■was 
used  tliroug"hont.  Tlie  following-  article,  by  the  superintendent 
on  the  work,  describes  the  methods  and  materials  used. 


The  barracks  at  Ft.  Mills,  Corregi- 
dor  I.,  Philippine  Is.,  consists  of  a 
line,  2100'  long,  of  rein  forced-concrete 
buildings  directly  connected  to  each  oth- 
er by  passageways,  virtually  making  one 
long,  monolithic  building.  All  the  bar- 
racks are  alike  except  the  Post  Ex- 
change building  in  the  center.  The 
buildings  are  stepped  off  at  the  differ- 
ent levels  at  passageways  between  the 
sections,  one  side  of  the  passageway  be- 
ing an  L-shaped  retaining  wall. 

location 

The  barracks  are  located  at  an  eleva- 
tion of  5.52'  above  mean  sea  level,  at 
the  top  of  the  largest  hill  in  the  center 
of  the  island,  the  barracks  being  sur- 
rounded by  the  various  large  gun  em- 
placements. The  buildings  were  stepped 
off  to  fit  the  natural  ground  contours 
of  the  hill,  tluis  saving  much  excavation 
and  filling. 

EzcaTatlon 

The   ground    for   receiving   the    foun- 

•  Struct.  Engr.,  San  Francisco. 


dations  consists  of  a  clay  conglomerate 
of  volcanic  origin,  and  in  times  of  heavy 
rain  fall  becomes  very  soft  and  unre- 
liable for  suitable  foundations. 

The  locations  of  the  barracks  on  the 
552-ft.  contour  level  necessitated  heavy 
excavation,  in  some  places  there  was 
over  20  ft.  of  cut.  Most  of  the  material 
required  blasting  and  then  was  taken 
out  by  the  ordinary  pick  and  shovel 
work,  loaded  into  Koppel  industrial  cars' 
and  dumped  over  the  slope  to  increase  the 
width  of  the  grade.  Numerous  spalls 
of  trap  rock  were  excavated,  saved,  and 
later  used  for  concrete  work  in  the 
buildings.  The  labor  used  for  excavat- 
ing, consisted  of  250  native  civil  con- 
victs, and  two  native  "capataz"  or  fore- 
men. The  convict  labor  cost  the  mili- 
tary authorities,  4  cts.  per  convict,  per 
day. 

Concrete  Materials 

Rock  for  concrete  work  was  first  ob- 
tained in  a  quarry  on  the  side  of  Malin- 

'Orenstciil  Arthur  Kopprl  Co..  Pitlslnirgh.  P:i. 


da  Hill,  about  a  mile  from  the  site  of 
the  barracks,  hauled  by  an  industrial 
railroad  to  the  foot  of  a  cable  way.  then 
to  the  top  of  the  hill  and  again  taken 
by   industrial   cars   to    the  building   site. 

The  rock  in  this  quarry  consists  of  a 
soft  limestone,  requiring  a  good  deal  of 
explosive  to  miiie  it.  After  being 
crushed  the  product  consisted  of  much 
dust  and  screenings ;  the  dust  was  espe- 
cially objectionable  for  concrete  and 
with  difficulty  was  washed  off  the  rock  by 
ordinary  means.  The  method  used  to 
wash  the  dust  off  the  rock  was  to  punch 
holes  in  the  bottom  of  the  wheel-bar- 
rows that  carried  the  rock  to  the  mixer, 
and  play  a  hose  on  the  rock  while  it 
was  being  shoveled  into  the  wheel-bar- 
row, the  dust  and  water  draining  off  the 
rock  through  the  holes  in  the  bottom 
of  the  wheelbarrow. 

In  the  opinion  of  the  writer  this  rock 
from  below  the  hill  was  not  desirable 
for  concrete  work  due  to  its  softness 
and  large  amount  of  dust  and  screen- 
ings after  being  crushed.  On  the  other 
hand  the  innumerable  spalls  of  trap 
rock  which  were  taken  out  during  the 
excavation  for  the  building  site  could 
have  been  secured  at  less  cost  than  the 
limestone  mined  at  Malinda  Hill;  it  was 
beside?  a  "snapper"  rock  to  crush.  Howev- 
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Fic.  2 — Elevation   and   Section    of  Crusher   Plant   Used    to   Produce  the  Concrete   Aggregate 
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er,  not  till  after  50%  of  the  building  work 
was  completed  were  the  spalls  used.  A 
crusher  (Gates^)  was  installed  by  the 
side  of  a  small  hill  on  the  building  site 
left  unexcavated.  An  industrial  railroad 
was  run  up  an  incline  to  the  top  of  the 
hill  and  the  cars  dumped  the  rock  di- 
rectly into,  the  crusher  which  was  steam 
driven. 

The  rock  fell  from  the  crusher  to  an 
incline  screen  directly  below  the  crush- 
er. The  screen  segregated  the  rock  to 
the  proper  size,  the  small  size  falling 
through  the  holes  in  the  screen  and  the 
large  size  was  shaken  oflf  the  incline 
screen  by  the  motion  given  to  the  screen 
by  a  connecting  rod  to  an  eccentric  with 
a  7-in.  throw.  After  a  little  experience 
it  was  found  that  a  slope  of  35°  given 
to  the  screen  would  produce  the  best 
results.  The  product  of  this  crusher 
could  be  delivered  at  the  mixer  for  about 
half  the  cost  of  the  rock  from  Malinda 
Hill. 

Sand  was  obtained  from  Carabao  I 
This  was  sea  sand,  consisting  of  very 
fine  grains  and  about  12%  of  sea  shell. 
The  sand  was  not  as  good  as  desired, 
but  the  cost  of  other  sand  was  high  and 
it  had  to  be  obtained  from  Manila  in 
scows  at  uncertain  times,  and  so  could 
not  be  used. 

Three  brands  of  cement  were  used  at 
different  times  during  the  construction 
of  the  building,  namely:  Atlas,  Hyphong. 
and  Green  Island;  Hyphong  (Dragon 
Brand)  and  Green  Island  are  foreign 
made  cements  procured  from  Hong 
Kong. 

Work  was  started  in  July,  1910,  on  the 
foundations  of  barracks  A,  B  and  C,  to 
the  left  of  the  Post  Exchange  building; 
while  the  sites  for  the  other  buildings 
were  being  excavated  to  grade.  No 
forms  were  used  for  the  footings  but 
were  used  for  the  foundation  piers. 

Mixiner  Plant 

The  rock  and  sand  were  deposited  in 
piles  beside  the  mixer  and  were  taken 
to  the  mixer  in  wheel-barrows.  Kan- 
."iomc  Yz-CM.  yd.  mixers'  were  used  and 
proved  to  be  very  efficient  mixers.  Na- 
tive convicts  fed  the  mixers  and  did 
general  roustabout  work.  Two  concrete 
hoisting  towers  for  every  three  buildings 
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were  erected  and  cuntrollcd  liy  ;i  cIduIjIc 
drum  Ligerwood  hoisting  cngim'  phiced 
midway   between    them. 

The  mixer  dumped  into  an  automatic 
Kansome  dumping  buckil  which  was 
hnistcd  to  a  hopper  on  the  tuwor  where 
the  concrete  was  taken  by  wheel-bar- 
rows to  the  forms;  but  later  the  writer 
developed  a  more  efficient  method  of 
handling  the  concrete  by  placing  track 
and  1-yd.  Koppel  cars  directly  on  the 
form  work,  using  turntables  to  cliange 
direction  in  the  track  lay-out.  In  the 
large  cohmins  (IS"  x  IS")  concrete  was 
dumi)ed  directly  into  the  forms  but  for 
the  smaller  columns  the  concrete  was 
dumped  on  the  floor  slab  form  and  shov- 
eled into  the  column.  Later  the  writer 
again  devised  a  still  more  efficient  sys- 
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Fio.  6 — This  Shows   the  Centering  Complete  for  the  Third  Floor 
at    the    end    of    one   barrack    and   the   rods   projecting   for   the   next   barrack    can   be 
left 


tcin  for  handling  the  concrete  by  using 
a  gravity  chute  in  connection  with  the 
industrial  cars.  The  chute  controlled 
all  the  forms  within  a  150-ft.  radius  of 
the  tower;  farther  than  this  the  chute 
slumped  into  the  industrial  cars. 
The  Cbnte  Used 

The  chute,  for  which  a  patent  is 
now  pending,  was  made  in  sections  9' 
long,  of  18-ga.  sheet  iron  bent  to  the 
■shape  of  a  half  cylinder  trough  opened 
on  top  and  stiffened  by  placing  J^-in. 
rods,  clamped  along  the  top  of  the  sides, 
24"  o.  c.  The  chute  was  attached  to  a 
154-in.  manila  rope  by  bridles  of  No.  9 
wire.  Each  section  was  connected  to 
the  other  by  passing  a  ^-in.  x  1-in.  bolt 
on  each  side  of  the  trough,  near  the 
ends,  through  the  lapping  parts.  The 
]^-in.  rope  was  roved  through  a  single 
block  located  at  the  top  of  the  hopper 
and  then  to  the  ground  beside  the  tow- 
er. Any  inclination  of  the  chute  could 
be  obtained  by  hauling  on  the  rope 
at  the  base  of  the  tower.  It  was 
found  that  the  chutes  would  work 
at  a  minimum  inclination  of  12°  and 
that  the  best  results  could  be  obtained 
at  an  inclination  of  30'  to  40°.  Factors 
involved  in  this  operation  are  the 
amount  of  water  used  in  mixing,  the  dis- 
tance the  concrete  has  to  travel  and  the 
n-.ethod  of  hanging  the  chutes,  whether 
hanging  in  a  catenary  or  stretching  the 
rope  very  taut  so  as  to  allow  very  lit- 
tle sag.  The  writer  gives  the  chute 
a  little  sag  because  the  concrete  can  be 
controlled  better  at  the  discharge  end. 

.^t  times  an  average  of  150  cu.  yds. 
to  180  cu.  yds.  a  day  of  eight  hours  was 
l)laced.  using  only  15  natives  to  load  the 
mixer,  one  tower  man  at  the  hopper, 
and  two  men  to  handle  the  end  of  the 
chute,  and  five  men  to  puddle  the  con- 
crete in  the  forms.  When  both  mixers 
were  running,  a  record  of  305  cu.  yds. 
in  place  was  made  in  eight  working 
hours,  one  hoisting  engine  being  used 
for  the  two  towers. 

'Lidgerwood  Mfg.  Co..  \.  Y.  C. 
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The  Porm  Work 

All  the  forms  were  made  of  Oregon 
pine.  At  first  No.  9  wire  was  used  for 
tying  the  forms  together  but  it  was 
found  that  the  wire  stretched  and  sunk 
into  the  outside  braces,  thus  allowing 
the  forms  to  bulge.  However,  the 
writer  later  developed  the  use  of  J/2-in. 
bolts  made  from  scrap  pieces  of  Vz-'m^ 
round  reinforcing  steel,  threaded  on  one 
end  and  bent  at  right  angles  on  the  other 
end.  All  columns  and  wall  forms  were 
set  on  2-in.  x  4-in.  or  3-in.  x  4-in.  plates 
first  set  accurately  to  line.  In  this  way 
accurate  work  was  obtained  and  easily 
checked. 

Forms  for  the  first  story  of  three 
buildings  were  first  erected  and  followed 
by  forms  for  the  second  story,  but  for 
the  third  story  the  writer  had  intend- 
ed to  use  the  forms  on  the  second  story 
as  the  second  and  third  stories  were 
similar  in  construction,  but  the  authori- 
ties would  not  allow  the  forms  to  be 
taken  off  the  poured  parts  for  over  40 
days  so  that  a  complete  set  of  forms  for 
the  third  story  had  to  be  made. 

Partitions  of  3"  and  4"  were  poured, 
instead  of  plastered,  using  a  1 :4  cement 
mortar  reinforced  with  Hy-rib'  and  !4  " 
rods.  The  partitions  were  constructed 
20%  cheaper  by  pouring  and  a  very  good 
finish  was  obtained  by  floating  the  day 
after  the  pouring.  Plastering  with  na- 
tive labor  gives  very  poor  results  as 
well  as  much  loss  of  time  and  the  prob- 
ability of  cracked  partitions. 

Window  and  Doorway  Frames 

False  frames  were  left  in  the  forms 
and  later  ipil  frames,  a  native  wood, 
were  inserted  in  their  place  and  anchor- 
ed by  screws  to  blocks  wedged  into  the 

wall.     Later  the  frames  were  set  in  the 

forms  and  nails  driven  in  to  the  concrete 

faces  of  the  frames  to  anchor  them  to 

the  concrete. 

Boof  Constmctlon 
The  roofs  of  all  the  buildings  on  the 


o52-ft.  level  were  covered  with  a  red 
rein  forced-concrete  patented  tile  sup- 
ported by  steel  trusses  of  the  fan 
type.  The  roofs  on  the  other  levels 
were  all  of  concrete.  The  tile  were 
made  on  the  building  site  and  are  espe- 
cially commendable  due  to  their  great 
strength,  water-tightness  and  ease  of 
laying,' 
I^abor  Conditions 

The  number  of  men  employed  on  the 
construction  of  the  barracks  averaged 
about  400,  although  at  times  there  were 
more.  Most  of  the  carpenters  and  ce- 
ment workers  were  Filipinos  and  the 
rest  consisted  of  Chinese.  Filipinos  did 
faster  work  in  setting  and  making  forms 
but  the  Chinese  did  better  work  in  mak- 
ing and  setting  of  door  and  window 
frames,  being  very  good  in  joinery  work. 
At  first  many  Americans  were  em- 
ployed but  within  two  months  the  Amet  - 
ican  force  consisted  of  the  writer  who 
was  superintendent,  one  carpenter  fore- 
man and  at  times  one  concrete  fore- 
man. Due  to  the  strict  regulations  of 
the  military  authorities  and  the  constant 
delays  and  changes  in  the  construction, 
many  i.\mericans  became  discouraged 
and  would  not  remain. 

At  times  rush  orders  would  be  given 
and  the  force  of  native  carpenters  had 
to  be  increased  beyond  reason  and  the 
whole  organization  would  be  congested, 
with  the  result  that  after  the  rush  was 
quieted  down  a  number  of  men  had  to 
be  let  out.  This  caused  much  dissatis- 
faction among  the  natives,  as  the  Fili- 
pinos are  great  people  to  form  cliques. 
They  usually  have  many  relations  al- 
ways with  them  so  that  if  one  is  dis- 
charged the  whole  family  go.  In  this 
way  the  labor  situation  was  constantly 
hampered  and  men  who  were  trained  at 
considerable  effort  would  leave  the 
work.  Following  is  the  labor  sched- 
ule covering  the  personnel  authorized 
by   the   Quartermaster's   Dept. : 

Per  Day 

1— Supt.    of   Const.,   at $5.77 

1 — Carpenter  Fm.,  1st    Class,   at 5.77 

1—  "  •'      3rd       "       " 4.49 

1 — Concrete       "      1st        "       " 5. IS 

1-- Carpenter     "      (Chine)        " 2.50 

A—         "  "      (Native)      " 1.50 

3,-—         "  "      (Chino)  " 1.50 

30 —         "     Native,  1st  Class,  " 1.25 

13,5—         "  "      2nd       "  '• 1.00 

211 —         "  "      3rd        "  " 75 

3— Concrete  Fra.,    1st  Class,  " 1.50 

2—  "  •'      2nd       "  " 1.25 

2 — Labor  Foremen,  2nd       "    -  *' 75 

20 — Laborers,  1st  "       " 60 

20—         "  2nd  "       " 50 

25 — Masons,  1st  "       ** 1.00 

60 —        "  2nd  "       '• 75 

3 — Waterboys,  " 25 

30 — Prisoners,  " 04 

Per  Month 

1 — Storekeeper,         2nd  "       " $20.00 

2 — Timekeeper's  .\sst.,  " 30.00 

2 — Watchman,  2nd  "       " 16.00 

2 — Messengers,  " 15.90 

One  feature  of  the  work  was  the  use 
of  ordinary  building  paper  to  cover 
cracks   on    the    floor    slab    forms.     The 
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forms  after  being  used  and  sub- 
jected to  the  tropical  weather  developed 
large  cracks  which  prohibited  their  fu- 
ture use.  The  writer,  however,  experi- 
mented with  building  paper,  which 
proved  so  efficient  that  this  method  was 
used  on  all  future  work  where  condi- 
tions  would   warrant  it. 


Standard   Cross-Sections  and 
Symbols 

The  committee  appointed  by  the  Am. 
See.  of  Mech.  Engrs.  has  recently  sub- 
mitted a  report  covering  the  use  of 
standard  cross-sections  and  symbols.  It 
has  often  been  said  that  mechanical 
drawing  is  the  language  of  engineering. 
While  this  is  true  to  a  certain  extent, 
yet  it  remains  as  a  general  fact  that  it 
is  a  language  without  uniformity,  with- 
out grammar,  and  filled  with  dialects 
and  peculiarities  of  expression.  Any 
endeavor  to  conventionalize  and  stand- 
ardize cross-sections  and  symbols  used  in 
mechanical  drawing  should  be  of  the 
greatest  value  to  the  engineers  and  the 
construction  profession  as  a  whole. 

The  accompanying  illustrations  show 
standard  cross-sections  recommended 
for  standard  building  materials.  Fig. 
2  shows  how  these  standard  generic 
symbols  can  be  varied  to  represent  sub- 
divisions and  different  applications  of 
the  same  material. 

In  a  bulletin  recently  sent  out  by  the 
Aia.  Soc.  of  Mech.  Engrs.  the  report  of 
the  committee  was  critized  and  discussed 
from  a  good  many  standpoints.  The 
report,  however,  as  submitted  seems  to 
be  very  comprehensive  and,  as  it  should 
be,  simple.  Further  developments  will 
be  watched  with  interest. 
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Fig.  1 — "Wet  Weather  Wmek  Hums     .\s   1  iiey  Have  Been  Abused  in   Arizona 
From  a   height  of  ten  feet  above  the  present  level   this  "wet  weather   water-hole"    has  been 
worked  down  by  evaporation  at  the  rate  of  from  yi"  to  1"  daily  and  by  watering  the  cattle,  each 
of    which   consumes   from    8   gals,    to    10   gals,    per   day.      Concrete-lined    reservoirs    or    tanks   are 
recommended  by  the  government  to  prevent  the  waste  of  water  by  absorption  into  the  ground 


Concrete  in  the  Grazing  Country 

In  the  grrazing  country  of  the  Southwest  concrete  troughs 
conserve  the  water  supply,  and  make  possible  grazing  over 
territory  which,  without  such  water  supply,  would  be  of  no 
value. 


Exhaustion  of  the  "wet  weather 
water-holes"  in  northern  Arizona,  on 
the  watershed  of  the  Grand  Canon  of 
the  Colorado,  threatens  the  extinction 
of  immense  herds  of  cattle  and  horses 
and  flocks  of  sheep,  with  an  attendant 
loss  to  the  stockmen  of  millions  of  dol- 
lars. No  snow  fell  over  the  region  last 
winter  or  the  winter  preceding  and  the 
rainfall  has  been  far  below  normal.  The 
desultory  showers  of  the  month  of  July 
provided  a  quantity  of  water  that,  under 
the    prevailing    rapid    rate    of    cvapora- 
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tion — from  I/'  t"  1"  per  day — could  not 
last  more  than  24  hrs.  Last  year's  loss 
of  half  a  million  sheep,  valued  at 
$2,000,000,  or,  even,  the  ruin  of  the 
great  drought  year  of  1892,  it  is  now 
feared,  may  be  again  experienced  by 
the  stock  interests. 
Danger  of  Drought 

So  grave  has  the  situation  become 
that  the  government  has  taken  strin.gent 
measures  to  prevent  the  overrunning  of 
the  National  Tusayan  forest  by  the  vast 
droves  of  stockmen  who  do  not  hold 
grazing  permits,  while  all  means  known 
to  science  are  being  taken  by  the  Fed- 
eral authorities  for  the  conservation  of 
the  little  water  remaining  on  the  reser- 
vations. A  special  report  has  been  pre- 
pared by  the  U.  S.  Forest  Service  on 
"The  Development  and  Improvement  of 
Stock  Watering  Places  in  the  National 
Forests,"  in  which  the  construction  of 
concrete'  tanks  and  troughs  is  urged 
ui)on  the  licensed  stockmen,  in  place  of 
the   primitive  and   wasteful   dirt   water- 
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Fifi.  2 — Concrete  Wv  '    ■     ■  u^  Which 

Are  Now  Conservim;  Tiir;  Watir  Suppi.v 
These  indestructible  concrete  watering 
trouRhs  which  will  conserve  and  keep  unpol- 
luted the  limited  supply  of  w.ltcr  on  the  aver- 
ngc  Arizona  range,  and  which  are  rapidlv 
coming  to  supplant  the  oldtimc  log  trougli 
which  rotted  or  was  worn  away  by  the  animals 
using  it 
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holes   upon    wliich    they   liavc    long    de- 
pended for  watering  their  stock:. 

The  special  report  of  the  Forest  Scr- 
\  ice,  which  has  been  compiled  by  AVill 
C.  Barnes,  Inspector  of  Grazing,  re- 
counts the  fact  that  in  the  early  days 
of  the  western  range  stock  business,  so 
long  as  the  ranges  were  not  crowded. 
there  was  little  thought  given  to  the 
question  of  water  supply.  As  the  herds 
increased  in  numbers,  the  report  con- 
tinues, the  ranges  began  to  fill  up  and 
the  animals  were  forced  to  go  farther 
liack  into  the  unused  ranges  until  it  be- 
came necessary  to  secure  more  water 
for  them.  Very  early  in  the  business 
the  stockmen  learned  that  of  two  ranges, 
one  with  plenty  of  grass  and  forage  and 
a  short  water  supply,  and  another  with 
plenty  of  water  and  rather  less  grass 
and  forage,  the  latter  was  in  the  long 
run  the  more  satisfactory  range,  pro- 
vided always  that  the  overstockiijg  of 
the  ranges  could  be  avoided  in  each 
case. 

Water  Sloi-e  Important  Than  Grass 

When  the  ranges  in  the  lower  open 
regions  became  crowded  the  stockmen 
.gradually  worked  their  way  into  the 
higher  mountains  where  the  natural 
watering  places,  the  springs,  creeks, 
seeps  and  lakes  were  at  fir.st  sufficient 
for  all  the  demands  of  the  range  stock 
until  the  areas  about  each  watering 
place  were  overstocked,  overgrazed,  and 
the  animals  forced  to  go  farther  and 
farther  for  feed.  This  congestion  at 
certain  places  worked  great  damage  to 
some  of  the  watering  places,  especially 
the  springs  and  seeps,  which  in  many 
cases  became  mere  bog  holes  where  the 
animals  could  not  obtain  sufficient  water 
for  their  needs  and  wliere  what  they 
did  get  was  muddy  and  foul.  .-Xlso  the 
supply  from  such  springs  decreased  con- 
siderably when  the  ground  about  them 
became  trampled,  the  walls  broken 
down,  and  the  stream  flow  interfered 
with ;  in  many  in.stances  they  failed 
completely. 

Where  these  supplies  of  water  were 
upon  privately  owned  land,  the  stock- 
men often  dug  them  out,  fenced  up  the 
sources,  curbed  the  walls  of  the  springs 
either  with  stone,  cement  or  logs  and 
led  the  water  from  the  springs  to 
troughs,  dirt  tanks  or  reservoirs.  Where 
they  were  upon  the  open  government 
land  little  was  done  toward  improving 
them,  because  in  the  majority  of  cases 
the  work  could,  not  inure  to  the  sole 
benefit  of  those  doing  it  and  few  cared 
to  do  it  for  the  public  good.  *  *  *  * 
With  a  more  rational  and  scientific  use 
of  the  stock  ranges  in  the  National 
Forests  comes  a  necessity  for  more  and 
better  stock-watering  facilities. 

A  summary  of  a  number  of  estimates 
made  by  Forest  Service  officials  cover- 
ing the  consumption  of  water  by  ani- 
mals gives  a  daily  average  demand  by 
the  several  classes  of  live-stock  grazing 
on  the  National  Forest  ranges  and  on 
contiguous  lands  as  follows : 

Cattle,  8  gals,  to  10  gals. 

Sheep,  Yi  gal.  to  2  gals. 
According  to  the  special  report,  a  full 
and   easily   reached    supply   of   water   is 
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quite  as  necessary  to  the  range  stock  if 
the  animals  are  to  thrive  and  bring 
profitable  returns  to  their  owners  as  is 
the  supply  of  grass  and  forage. 

They  cannot  be  fattened  and  turned 
off  in  a  marketable  form  without  both, 
but  if  it  is  merely  a  question  of  living 
through  the  year  and  not  fitting  them 
for  market,  a  short  grass  supply  causes 
far  less  demands  upon  their  vitality  and 
power  to  live  through  hardships  than  a 
short  water  supply. 

Use  of  Concrete  TrouiTlis 

The  efforts  of  the  Forest  Service 
have  been  directed  toward  the  conserva- 
tion and  increase  of  the  water  supply. 
Where  grazing  is  a  source  of  income 
and  the  needs  of  tiie  stockmen  are  urg- 
ent, more  of  such  work  has  been  under- 
taken than  in  those  forests  where  the 
timber  sales  and  protective  questions 
call  for  a  larger  share  of  the  improve- 
ment funds.  The  Tonto  and  Tusayan 
Forests  in  Arizona  have  been  the  scene 
of  radical  improvements  and  there  con- 
crete watering-troughs  have  been  found 
greatly  to  better  range  conditions,-  from 
the  viewpoint  of  both  the  Service  and 
the  stockmen. 

The  average  cost  of  these  concrete 
troughs,  with  a  capacity  of  about  500 
gals,  each,  was  $58.40,  the  report  con- 
tinues, which  includes  the  cost  of  in- 
stalling troughs  and  improving  the 
springs.  They  are  there  forever,  need 
but  little  or  no  attention  or  repairs,  and 
undoubtedly  have  lon.g  ago  more  than 
repaid  their  cost.  *  *  *  *  -phe  cost 
of  some  of  the  better  types  of  reservoir 
has  been  very  great,  but  their  actual 
value  as  an  investment  is  far  beyond 
their  cost.  Instances  of  reservoirs  cost- 
ing not  over  $1,000  being  valued  in  sales 
nf  stock  at  from  $2,000  to  $10,000  are 
nut  unusual.  On  the  Tusayan  Forest 
the  avcra,ge  cost  of  about  7(1  reservoir 
watering  places  is  estimated  at  $350 
each. 

Whenever  a  new  watering  place  is 
opened  up  or  a  hitherto  insufficient  sup- 
ply is  increased,  the  benefit  is  not 
wholly  confined  to  the  grazing  use  of 
the  area,  but  the  fire  protection  plans 
of  the  forest  are  also  materially 
strengthened  and  improved. 

With  a  constant  and  increasing  de- 
mand for  range  for  stock-grazing  pur- 
poses, and  face  to  face  with  a  like  in- 
creasing demand  for  meat  products,  the 
question  for  the  Forest  officer  to  con- 
sider in  the  future  is  not  only  how  the 
ranges  already  in  use  can  be  utilized 
to  their  full  capacity,  as  it  is  today  un- 
derstood, but  how  much  further  that 
capacity  can  be  increased  by  any  prac- 
tical means.  There  is  also  the  question 
as  to  ranges  which  are  today  for  one 
reason  or  another  unused  and  appar- 
ently not  usable.  On  almost  every  for- 
est range  of  any  consideralilc  extent  are 
areas  which  either  lack  sufficient  water 
for  their  full  utilization  or  whereupon 
the  location  of  water  is  so  poor  that  the 
distribution  of  the  stock  is  not  satisfac- 
tory and  the  ranges  arc  overcrowded  in 
the  immediate  vicinity  of  the  watering 
places — areas  which  might  bear  their  full 
burden     are      left      almost     untouched. 


This   can   be   remedied   only   by   adding 
to  the  water  resources  of  the  ranges. 

Thus  by  the  agency  of  a  material  that 
has  proved  of  the  utmost  value  to  in- 
dustrial and  building  interests  elsewhere 
in  the  country  may  the  southwestern 
problem  of  water  scarcity,  so  vitally 
related  to  the  national  economic  prob- 
lem of  the  rising  cost  of  provisions, 
lind  at  least  a  partial  solution. 


Ocean    to    Ocean    Highway    Pro- 
moter Tries  Concrete 

On  the  Meyer  road  northwest  of  In- 
dianapolis, beyond  Riverside  Park,  there 
has  been  placed  in  front  of  the  home  of 
Carl  Fisher,  one  of  the  promoters  of 
an  ocean-to-ocean  highway,  170'  of  con- 
crete pavement  30'  wide.  The  concrete 
was  made  of  a  1:2:3  mixture,  7"  thick 
at  the  center,  6"  thick  at  the  sides,  with 
a  crown  of  6",  having  a  6-in.  crown  in 
order  to  join  to  the  macadam  road 
properly.  Style  No.  29  triangle  mesh' 
was  used  for  reinforcing  and  was  placed 
2'/"  from  the  surface  of  the  concrete. 
Baker"  plates  were  used  in  the  expan- 
sion joints  which  were  filled  with  tarred 
building  paper,  making  about  a  ^-in. 
joint.  The  joints  were  in  the  first  place 
supposed  to  be  placed  every  25'  across 
the  pavement,  but  due  to  some  difficulty 
in  getting  the  work  started  properly, 
they  were  placed  as  follows :  1st  joint 
at  8' ;  2nd  at  17' ;  3rd  at  25' ;  4th  at  30' ; 
5th  at  30';  6th  at  30'.  Where  the  con- 
crete joined  the  macadam  there  was 
placed  a  single  steel  plate. 

The  materials  used  in  this  construc- 
tion consisted  of  washed  sand  and 
gravel  of  an  excellent  quality,  coming 
from  the  large  gravel  plant  of  the  In- 
diana Fuel  Supply  Co.,  Indianapolis. 
The  concrete  was  placed  wet  and  struck 
with  template,  and  the  surface  after- 
wards floated,  to  get  as  smooth  a  finish 
as  possible  using  an  ordinary  wooden 
float. 

The  equipment  for  tliis  work  was 
such  that  the  result  was  a  rather  high 
cost  of  construction.  The  amounts  of 
materials  used  to  complete  the  work 
are  as  follows : 

*.\merican    Stce!    &    Wire    Co.,    Milwaukee 
=R.   D.   Baker  Co.,  Detroit 

Cement   203  bbls. 

Sand  61  yds. 

Gravel  91  yds. 

Reinforcing    5,750  sq.  ft. 

Baker   Protector    Plates 420' 

The  total  cost  was  $465.58  which  in- 
cludes the  price  of  reinforcing.  Baker 
plates,  labor  of  placing,  and  the  cost  of 
hauling  materials,  but  it  does  not  in- 
clude the  price  of  sand,  gravel,  or  ce- 
ment on  board  cars  Indianapolis.  This 
reduces  to  a  unit  cost  of  approximately 
82  cts.  per  sq.  yd.  The  work  was 
watched  closely  by  Mr.  Fisher  and  he 
expressed  himself  as  bein.g  entirely  sat- 
isfied with  concrete  as  a  paving  material. 


Monarch  Cement  Co.  directors  have 
elected  the  following  officers :  Pres., 
H.  F.  G.  Wulf;  vice-pres.,  F.  Kreitzer; 
secy..  A.  H.  Nossaman ;  treas.,  F.  H. 
Rhodes.  The  officers  have  taken  charge 
of  the  plant  at  Humboldt,  Kans.,  and 
llie  mill  is  again  in  operation. 
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Tests  of  Three  Types  of  Floor  Arches 

Cinder  concrete  is  always  ready  to  stand  on  its  proven 
merit  as  a  fire-resistingf  material.  The  test  described  below 
taring's  out  in  direct  comparison  the  fire-resisting  ability  of 
cinder  concrete,  terra  cotta,   and  g'ypsuni. 


A  fire,  water  and  load  test  of  floor 
arches  was  conducted  by  Harold  Per- 
rine,  of  Columbia  University,  on  July 
30  and  31,  at  his  testing  station  at 
Greenpoint,  Long  Island  City.  The 
test  was  arranged  for  and  the  expense 
was  borne  by  Albert  Oliver,  of  the  Clin- 
ton Fireproofing  Co.,  101  Park  ave.. 
New  York,  in  accordance  with  an  offer 
made  by  Mr.  Oliver  at  a  recent  public 
hearing  of  the  Building  Code  Commit- 
tee of  the  New  York  City  Board  of 
Aldermen. 

The  system  which  was  tested  formed 
the  roof  of  the  test  house,  which  struc- 
ture is  essentially  a  cinder-concrete  oven 
of  permanent  construction.  Properly 
supported  upon  piers  2^4'  from  the 
ground  is  a  grate  composed  of  railroad 
rails  and  wire  mesh,  about  280  sq.  ft. 
in  area.  The  vertical  distance  from  the 
grate  to  the  roof  is  about  ^Yz  ft.  The 
floor  system  to  be  tested  is  supported 
by  steel  I-beams  resting  on  the  top  of 
the  walls,  spaced  at  distances  suitable 
to  the  span  or  spans  under  test,  and 
having  a  clear  span  themselves  of  about 
14  ft.  Ample  draft  openings  and  flues 
are  provided  to  facilitate  the  control 
of  the  fire. 

The  structure,  as  well  as  the  methods 
used  in  the  following  test,  conform  with 
the  specifications  adopted  by  the  Bureaus 
of  Buildings,  N.  Y.  C,  and  by  the  Am. 
Soc.  for  Test.  Mat. 
Uethod  of  Constrtiction 

The  floor  system  under  test  was  com- 
prised of  three  separate  and  distinct 
types  of  arches,  i.  e.,  cinder  concrete, 
terra  cotta  and  gj'psum. 

In  the  first  or  west  bay,  was  installed 
a4-in.slab,  o'-3"  in  span,  of  a  1:3:5 
cinder  concrete,  mixed  medium  wet  and 
reinforced  with  electrically  welded  wire 
reinforcement". 

In  the  second  bay  was  built  a  side 
construction  terra  cotta  arch  5'-3"  in 
span,  of  tile'  8"xl0"xl2"— 6  hole  5^-in. 
web  laid  up  wet  in  1 :3  Portland  cement 
mortar,  fairly  well  grouted  between 
blocks  but  with  no  mortar  between  skew- 
backs  and  surfaces  of  supporting  I- 
beams,  all  covered  above  with  a  4-in. 
1 :10  cinder  fill.  On  the  day  of  the  test, 
the  concrete  and  tile  slabs  were  29  days 
old. 

The  third  5-ft.  3-in.  span  was  com- 
posed of  a  4-in.  slab  of  a  mixture  of 
gypsum  and  wood  shavings",  reinforced 
with  the  identical  type  of  wire  fabric 
mentioned  above,  covered  with  a  2-in. 
1  :10  cinder  fill.  Age  on  day  of  test  was 
14  days.  Each  supporting  beam  was 
protected  by  the  material  comprising  the 
adjoining  arch. 


bHOWIN 

Test  Pa: 


One-half  the  under  surface  of  each 
of  the  first  two  arches  was  plastered 
with  two  coats  while  the  gypsum  slab 
was  plastered  throughout  its  entire 
length. 

Estimated  weight,  dry,  of  cinder  slab 
material  was  98  lbs.  per  cu.  ft.  Estimated 
weight,  dry,  of  .gjpsum  slab  material 
was  70  lbs.  per  cu.  ft. 

Fnrpose  of  the  Test 

The  purpose  of  the  test  was  to  de- 
termine the  effect  of  a  continuous  fire 
l)elow  the  floor  lasting  4  hrs.,  at  an  aver- 
age temperature  of  1700°  P.,  a  tempera- 
ture generally  conceded  to  be  that  of  a 
burning  building.  The  floor  carried  at 
the  same  time  a  distriliuted  load  of  ISO 
lbs.  per  sq.  ft.     At  the  end  of  the  4  hrs. 


'Pennsylvania  Portland  cement  was 
"Clinton    Wire   Cloth    Co.,   Clinton. 
"National  Fireproofing  Co.,  1 
•Furnished  by  the  U.  S.  Gyp 

October,  I'^IJ 


used 
.   Mass. 
tsburgh 
m  Co.,  Chicago 


the  under  side  of  the  floor,  while  still 
red  hot,  was  subjected  to  a  1^-in.  stream 
of  cold  water  through  a  hose  at  short 
range,  under  a  GO-lb.  pressure,  for  5 
min. ;  the  upper  side  of  the  floor  was 
then  flooded  with  water  at  low  pressure, 
and  afterwards  the  stream  was  applied 
at  full  pressure  to  the  under  side  for  ;'> 
min.  longer.  Deflections  of  beams  and 
floor  were  measured  continuously  during 
the  test.  On  the  following  day,  when 
the  floor  was  cool,  the  load  was  increas- 
ed to  600  lbs.  per  sti.  ft.  and  deflections 
noted. 

Iioad 

Pig  iron,  stacked  in  scgralcd  piles  to 
eliminate  archin.g,  was  the  material  used 
for  load.  During  the  fire  the  cinder 
concrete  and  terra  cotta  arches  carried 
150  lbs.  per  sq.  ft.  but  the  gypsum  only 
75  lbs.  per  sq.  ft. 

Temperature 

Tlic  temperature  of  the  fire  was  ob- 
tained by  three  electric  pyrometer  couples 
suspended  through  the  floor  from  above 
and  hanging  about  S"  below  the  ceiling. 
The  fuel  used  was  dry  cord  wood,  one- 
half    oak    and    one-half    pine,    the    fre- 


■iG.  i — The  Iest  House  With  the  Fire  On— 

This  Shows  the  Openinxs  at  the  Ground 

Level  to  Develop  Draft 
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Fig.  4 — After  F 


quency  of  firing  being  determined  by  the 
temperature  of  the  test  chamber. 
Effect  of  Fire  and  'Water 

Cinder  Concrete — The  combined  effect 
of  fire  and  water  was  to  remove  the 
plaster  entirely  from  the  slab,  leaving 
the  concrete  itself  in  excellent  condition. 
It  was  only  in  a  region  near  its  center, 
in  order  to  strike  which,  the  stream 
had  to  be  elevated  to  nearly  a  vertical 
position,  and  consequently  causing  maxi- 
mum punishment,  that  the  surface  was 
slightly  pitted. 

The  protection  to  the  deep  supporting 
I-beam  naturally  suffered  more  severely. 
Possibly  about  5%  of  the  lower  flange 
was  exposed  with  rather  deep  seated 
cracks  running  a  foot  or  so  in  both 
directions  from  the  stripped  portion. 
The  remainder  of  the  protection  was 
deeply  scored  except  for  about  18  ins. 
at  the  front  of  the  house  where  the 
water  could  not  strike  it.  There  it  had 
retained  its  original  sharp  edges.  The 
maximum  deflection  observed  at  the  cen- 
ter of  the  slab  at  end  of  fire  was  5^". 

Terra  Cotta — About  80%  of  one  beam 
protection,   including   many   of   the   bot- 


toms of  the  skew-backs,  10%  of  the 
other  beam  protection  and  the  lower 
faces  of  six  arch  blocks,  were  knocked 
off  during  fire  and  water  application. 

At  completion  of  load  test  the  under 
surface  of  the  arch  was  examined  care- 
fully. It  was  found  that  well  over  757c 
of  the  lower  faces  were  unsound,  por- 
tions of  which  could  be  easily  removed 
by  hand.  Practically  the  entire  load  was 
being  carried  by  the  central  webs  and 
upper  faces  of  the  blocks,  many  of  the 
lower  faces  being  entirely  loose  but 
keyed  in  by  the  remaining  mortar  joints. 

This  arch  had  attained  a  maximum 
deflection  at  the  end  of  the  fire  of 
1  3/16". 

Gypsum — The  protection  to  the  rein- 
forcement and  to  the  supporting  I-beam 
flanges  in  this  bay  was  entirely  removed 
where  the  water  had  full  play.  Toward 
the  front  of  the  house,  where  this  con- 
dition did  not  obtain,  the  gypsum  cover- 
ing remained.  The  material  above  the 
wires  was  softened,  deeply  scored  and 
presented  a  discolored  smoky  appearance 
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Four    hours    of    fire    produced    a    total 
deflection  of  only  1/16". 
Conducted  Heat 

Thermo-couples  were  inserted  in  the 
concrete  and  gj-psum  arches,  from  the 
top,  through  the  cinder  fill  and  into  the 
slab  to  within  IJ/2"  of  the  bottom. 
Readings  were  taken  from  time  to  time 
throughout  the  fire  with  the  result  that 
after  four  hours  duration  the  maximum 
readings  were  as  follows ; 

Cinder  concrete   SSOT 

Gypsum   229°F 

Effect  of  Cooling' 

Both  the  cinder  and  terra  cotta  arches 
recovered  lafter  cooling,  whereas  the 
gypsum  settled  somewhat. 

Effect  of  I^oad 

The  cinder  slabs  withstood  the  load  of 
t'.no  lbs.  per  sq.  ft.  with  slightly  over 
'  j"   deflection. 

A  deflection  of  less  than  ^"  was  noted 
in  loading  the  terra  cotta  arch  to  this 
amount.  After  release  of  load  the  cam- 
ber of  the  arch  could  be  plainly  seen 
by  sighting  along  the  lower  flanges. 

When  the  load  upon  the  gypsum  slabs 
had  been  increased  to  450  lbs.  per  sq.  in.. 
total  deflection  was  Vs".  At  496  lbs.  per 
sq.  in.  failure  occurred  and  the  slab  was 
propped  from  beneath  to  prevent  its 
total    destruction. 

The  test  was  witnessed  by  the  .\lder- 
raanic  Building  Code  Committee  and 
by  many  of  the  leading  authorities  on 
fireproofing  and  fire  prevention.  Auto- 
mobiles were  provided  to  convey  the 
guests  of  the  company  from  the  Green- 
point  ferry  to  the  testing  ground  and 
refreshments  were  served. 


Polk.  Genung,  Polk  Co.,  Fort  Branch, 
Ind.,  will  erect  a  reinforced  concrete 
warehouse  and  oftice  building ;  plans  are 
ready  for  the  contractors.  The  struc- 
ture will  be  108'  long  and  80'  wide,  two 
stories  high  in  front  and  one  story  at 
the  rear.  The  firm  manufactures  a  sys- 
tem of  silo  construction  and  the  new 
building  is  made  necessary  by  increased 
business. 


1-iG.  o — The  Cinder  Cunckeie  Slab  Afier  Fire  and  Water  Test 
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We  learn  best  by   doing.     TWs  department  Ib  a  place  of 
exchange  between  those  men  who   know  from  specialized  ex- 
perience and  those  men  who  want  to  know.     The  Discussions 
are   specific   and   direct.     In   the   following  pages   the    topical 
heads   show  the  many  lines  of  activity  in  the  concrete  field 
which  are  covered.     Qaeations    and  Discussions  are  cordially 
invited 

^^^^^^^^^ 
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265.  Action  of  Magnesium  Sul- 
phate Solutions  on  Con- 
crete Surfaces 

"Can  we  use  concrete  to  build  tanks 
for  some  of  the  chemicals  we  have  on 
hand  all  the  time?    For  what  chemicals 
could  concrete  storage  vats  be  used?" 
265.   Discussion  by  Dr.  A.  N.  Phillips* 

With  regard  to  using  concrete  sur- 
faced tanks  for  holding  saturated  mag- 
nesia sulphate  solution,  we  have  had  a 
tank  built,  which  was  surfaced  with 
waterproofed  cement  mortar.  The  walls 
and  floor  of  the  tank  were  of  brick. 
This  was  plastered  with  cement  mortar 
about  Yz"  thick  mixed  1:3.  The  water- 
proofing was  added  to  the  material  in 
the  proportion  of  V/z  gallons  per  bag  of 
cement. 

This  construction  has  not  been  an 
unquahfied  success,  as  recent  examina- 
tion of  the  surface  of  the  concrete 
evidences  by  pitting  that  the  action  of 
the  magnesium  sulphate  on  the  con- 
crete has  not  been  altogether  prevented. 
At  the  same  time,  as  the  tank  is  nearly 
two  years  old,  the  destruction  of  the 
concrete  surface  has  gone  on  with  com- 
parative slowness.  We  anticipate  in 
the  near  future  that  the  tank  will  need 
to   he    recoated. 

Editor's  Note  :  Tlie  above  discussion 
was  referred  to  the  manufacturers  of 
the  waterproofing  material  used,  who 
in  a  recent  letter,  pointed  out  that  the 
preparations  used  were  for  waterproof- 
ing. 

For  making  a  chemical  resisting  coat- 
ing, more  waterproofing  material  should 
have  been  used.  Under  the  circum- 
stances the  resistance  of  concrete  to  a 
saturated  solution  of  magnesium  sul- 
phate seems  remarkable. 


282.  Concrete  Tanks  for  Sauer- 
kraut 

"We  are  to  build  a  concrete  stave 
tank,  to  be  used  in  curing  sauerkraut. 
Can  such  tanks  be  made  proof  against 
the  salt  water  and  acids  in  the  kraut?" 
282.    Discussion  by  N.  F.  MillerT 

The  Western  Grocery  Mills  of  Mar- 
shalltown  were  desirous  of  testing  con- 
crete tanks  for  the  curing  and  storing 
of     sauerkraut.       The     Millcr-Manncy 

•Gen.  Mgr.  Chas.  H.  Phillips  Chemical  Co., 
N.   Y.    C.  and  Glenhrook,  Conn. 
'.StanJar.l  Paint  Co..  N.  Y.  (  . 
♦  The   Miller  Co.,   MarshallK.wn.    la. 
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Co.  built  for  them  a  y-ft.  x  o-ft.  con- 
crete stave  tank  made  from  staves  cast 
in  the  Playford'  cement  stave  machine 
and  proceeded  as   follows : 

The  tank  was  to  be  built  on  a  fac- 
tory floor  made  of  wood.  We  first 
covered  the  spot  on  the  floor  with 
Neponset^  paper.  We  then  laid  a  bot- 
tom for  the  tank  4"  thick,  of  good, 
clean  sand  and  gravel,  and  cement,  pro- 
portioned 1:3. 

As  soon  as  the  bottom  was  troweled 
to  a  smooth  surface  we  began  at  once 
to  set  up  the  staves,  building  them  up 
to  the  height  of  5'.  We  put  8  -^-R-in. 
round  rod  hoops  around  this  tank  and 
tightened  them  up.  We  were  partic- 
ular to  put  plenty  of  hoops  on  this 
tank  for  the  reason  that  the  tank  in 
addition  to  the  weight  of  the  kraut 
was  to  withstand  a  weight  of  1,200 
lbs.  on  the  top  of  the  kraut. 

After  the  staves  were  in  place  and 
the  hoops  tight,  the  tank  was  washed 
inside  with  breoms,  applying  neat  ce- 
ment and  water,  thus  running  all  joints 
between  staves  full. 
Applying  Paraffin 

Four  days  after  this  wash  was  ap- 
plied, two  oil  heaters  were  placed  in 
the  tank  and  the  tank  covered  over, 
until  the  sides  of  the  tank  were  as  hot 
as  the  stoves  would  make  them.  The 
stoves  were  then  removed  and  the  in- 
side walls  were  treated  to  a  coat  of 
hot  parafin.  As  soon  as  the  tank  had 
cooled,  it  was  filled  with  kraut. 

The  kraut  was  allowed  to  remain  in 
the  tank,  I  think,  about  three  weeks. 
When  the  tank  was  emptied,  there  were 
two  or  three  spots  about  the  size  of 
an  ordinary  dinner  plate.  It  was  found 
that  these  spots  had  not  been  well  cov- 
ered with  paraflin. 

Before  filling  the  tank  a  second  time, 
these  spots  were  given  another  coat  of 
paraffin  which  entirely  eliminated  the 
discoloration.  The  Western  Grocery 
Mills  are  well  satisfied  with  their  ex- 
periment and  will  build  a  new  kraut 
house,  using  concrete  tanks  exclusively. 


285.     Sweating  of  Concrete  Roofs 

"We  have  had  considerable  dithculty 
with  the  condensation  of  steam  on  the 
underside    of    a    concrete    roof.      The 

'Cement    Stave  Sllo   Co.,  Dcs  Moines,   la. 
'Bird  and  Son,  E.  Walpolc,  Mass. 


water  caused  by  the  condensation  drips 
on  to  the  machinery  and  is  quite  an 
annoyance.  We  are  now  building  an 
addition  and  wish  you  would  suggest 
some  way  of  obviating  this  annoyance." 
285.     Discussion   by    H.\rey   Fr.\nklin 

Porter* 

In  summer  keeping  the  heat  out,  and 
in  winter  keeping  the  heat  in,  in  win- 
ter, too,  avoiding  condensation,  are 
problems  with  which  all  manufacturers 
in  single  story  structures,  particularly 
of  saw-tooth  roof  construction,  have 
to  contend. 

In  an  Eastern  plant  manufacturing 
a  high  grade  of  electrical  apparatus, 
this  problem  has  never  been  one  of 
moment,  thanks  to  the  forethought  ex- 
ercised by  the  management  in  con- 
struction. The  roof  slab  was  made 
double,  with  a  layer  of  mineral  wool 
between ;  the  saw-tooth  skylights  dou- 
ble glazed;  and  a  double  system  of 
gutters  adopted,  downspouting  through 
the  hollow  steel  columns,  which  pro- 
vides not  only  for  the  roof  run-off, 
but  the  interior  condensation  as  well. 
A  steam  pipe  runs  under  the  gutters 
and  in  the  winter  the  dry  heat  from 
this  not  only  helps  appreciably  in  get- 
ting rid  of  condensation  but  quickly 
melts  any  ice  or  snow  collecting  in  the 
trough  of  the  roof. 

The  fact  that  the  roof  and  skylights 
are  double  greatly  simplifies  heating  in 
winter,  always  a  difficult  problem  in  a 
saw-tooth  area,  and  in  summer  con- 
tributes immensely  to  keeping  the  shop 
sool  and  comfortable. 

In  view  of  the  results,  this  manage- 
ment feels  abundantly  justified  for  the 
greater  investment  involved  in  double 
roofing  and  double  glazing.  It  is  an 
investment  which  has  paid  generous  re- 
turns in  a  healthier  and  more  contented, 
and,  therefore,  more  efficient  working 
force,  and  a  steadier  and  larger  out- 
put per  man;  to  say  nothing  of  the 
decreased  cost  of  heating  in  winter. 

Concrete  as  an  Insulating  Material 

In  another  instance,  very  good  results 
were  obtained  by  constructing  the  roof 
slab  of  the  saw-tooth  of  porous  aggre- 
gates—cinders and  pumice — and  mak- 
ing it  somewhat  thicker  than  if  con- 
structed of  sand  and  stone  concrete.  The 
top  was  put  in  condition  to  receive  the 
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waterproofing  material  by  slicking  it 
with   thin  mortar. 

Concrete,  particularly  dense  concrete, 
is  a  fairly  good  conductor  of  heat — 
not  nearly  so  good  as  iron,  of  course, 
but  much  better  than  wood,  mineral 
wool,  or  cork.  Dense,  thoroughly 
tamped  concrete,  experiments  show, 
transmits  heat  twice  as  rapidly  as  po- 
rous, dry  and  untami)cd  concrete,  and 
three  times  as  rapidly  as  cinder  con- 
crete. The  superiority  of  the  thicker 
cinder  roof  slab  in  the  above  instance 
is  thus  evident.  Iron,  on  the  other 
hand,  transmits  heat  70  to  100  times 
as  rapidly  as  the  densest  stone  con- 
crete, whereas  compressed  cork,  per- 
haps the  best  of  the  commercial  arti- 
cles for  heat  insulating  purposes,  is 
nearly  25  times  as  effective  as  stone 
concrete.  Asbestos  sponge  is  nearly  as 
good  as  cork.  Spruce  and  pine  are 
about  50%  less  effective  than  either, 
but  about  15  times  as  effective  as  dense 
concrete.  Oak,  however,  is  only  half 
as  effective  as  the  softer  woods,  yet 
twice  as  effective  as  cinder  concrete. 

Air  itself,  while  an  excellent  non- 
conductor of  heat,  must  be  quiescent 
to  be  effective  as  such ;  if  circulating 
freely  it  is  one  of  the  best  conductors, 
in  fact  is  the  principal  medium  of  heat 
transference. 

These  facts  are  well  to  bear  in  mind 
not  only  in  the  case  of  roofs  but  side- 
walls  as  well.  Some  actually  encourage 
loose  construction  as  an  aid  to  ventila- 
tion, but  they  fail  to  consider  the  effect 
upon  the  temperature,  to  regulate  which 
at  least  cost  and  maximum  efficiency 
requires  practically  absolute  control  over 
the  points  of  entrance  and  issuance  of 
the    air    supply. 

288.     Wrapping  I-Beams 

"What  is  the  best  way  of  wrappinq 
1-ltcnms  icith  zcirc  or  wire  mesh  to  pre- 
vent the  concrete  below  the  bottom 
flange  from  cracking  and  dropping  off?" 
288.     Discussion  bv  D.   H.   Haydkn* 

Referring  to  the  discussion  under  this 
item    on  ^p.    67    of    the    Aug.    issue    it 
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is  the  writer's  impression  that  Mr. 
Powell  limits  the  scope  of  Prof.  Wool- 
son's   article'   somewhat. 

There  was  more  than  one  point  in 
Prof.  Woolson's  article  in  the  April. 
1913,  issue.  The  article,  if  read  care- 
fully, says  that  too  light  metal  is  lia- 
ble to  be  destroyed  by  corrosion,  too 
loose  metal  gets  crowded  out  of  posi- 
tion by  the  concrete,  to  say  nothing  of 
the  fact  that  too  small  meshes  block 
the  flow  of  the  concrete.  The  careful 
architect  or  contractor  rules  out  mate- 
rials having  the  first  and  last  objections 
after  a  few  trials,  and  in  the  effort  to 
get  a  proper  offset  and  few  enough 
strands  so  as  not  to  block  the  flow  of 
tlie  concrete,  fails  to  get  a  proper  rein- 
forcement because  of  the  shifting  of 
the  metal  during  the  placing  of  the 
concrete. 

The  parts  of  a  soffit  that  fire  tests 
show  are  most  in  need  of  reinforce- 
ment are  the  parts  beyond  and  below 
the  edges  of  the  flanges.  These  parts 
are  most  in  need  of  reinforcement  be- 
cause in  ordinary  practice  on  average 
good  work,  examination  shows  that  a 
very  considerable  percentage  of  the 
soffits  that  are  supposed  to  be  2"  thick 
will  not  measure  more  than  %"  thick 
under  the  centers  of  the  soffits,  and 
the  common  position  of  the  reinforce- 
ment brings  the  metal  in  the  air  space 
instead  of  in  the  concrete.  For  this 
reason  it  is  good  practice  for  the  rein- 
forcement to  be  preferably  a  wire,  held 
in  definite  position  so  that  it  provides 
reinforcement  beyond  and  below  the 
edges  of  the  flanges  and  across  the 
entire  face  of  the  beam.  If  the  rein- 
forcement is  held  in  such  a  position 
and  is  continuous  in  form  so  as  to  give 
it  rigidity  and  uniformity  and  has  key- 
ing members  at  not  more  than  8"  inter- 
vals, it  will  hold  on  even  the  thin  cen- 
ters. 


2SS.     Discussion,  EnrroRi.\L 

The  discussions  which  have  appeared 
under  this  question  in  the  last  six 
months  are  indicative  of  an  earnest  en- 
deavor on  the  part  of  engineers  an<l 
builders    to    get    the    best    possible    tirc- 
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proofing  work  around  1-bcams.  In 
brief,  the  question  resolves  itself  into 
what  is  the  best  reinforcement  for  the 
fireproofing  concrete,  that  is,  for  the 
concrete  directly  adjacent  to  the  struc- 
tural  steel. 

Under  average  field  conditions  in 
pouring  the  concrete  around  a  struc- 
tural steel  beam  or  girder,  there  is  a 
danger  of  having  an  air-pocket  form 
under  the  bottom  flange,  and  any  meth- 
od of  using  steel  wire  or  mesh  in  a 
way  which  augments  this  danger  is  not 
to  be  recommended.  In  this  connec- 
tion, it  might  be  pointed  out  that  there 
is  a  method  of  procedure  which  can 
be  followed  which  should  to  a  great 
extent  avoid  this  danger.  In  the  ex- 
perience of  a  member  of  the  staff  of 
Concrete-Cement  Age,  such  a  method 
was  always  required  in  field  work  and, 
as  far  as  we  know,  produced  satisfac- 
tory  construction. 

In  pouring  around  floor  beams  the 
foreman  had  definite  instructions  to 
watch  the  quality  of  the  concrete  very 
carefully  and  to  pour  from  one  side  of 
the  beam  only  and  personally  to  see 
that  the  concrete  was  so  puddled  on 
the  side  on  which  it  was  being  poured 
that  it  rose  up  on  the  other  side  under 
its  own  pressure  head.  The  accom- 
panying sketch  probably  makes  this  a 
little  bit  clearer.  In  all  cases  this  seems 
to  have  produced  a  solid  soffit  below 
the  flange  and  to  do  away  with  any 
possible    air-pocket. 

It  should  also  be  added  that  it  is 
good  practice  to  pour  a  beam  uniform- 
ly, that  is,  keep  the  concrete  at  a 
level  as  it  is  being  poured.  If  pouring 
is  started  at  one  end  of  a  beam  and 
kept  too  long  at  one  point,  the  fine 
material  all  runs  out,  leaving  a  poor 
concrete.  The  above  is,  of  course,  good 
practice  in  handling  concrete  in  any  con- 
fined  space,   such  as  walls,  etc. 

290.     Washing      Concrete      Ma- 
terial 

"Is  there  any  quick  and  easy  way  to 
wash  gravel  for  concrete  work?" 
290.     Editori.vl  Discussion 

In  an  article  on  the  construction  of 
the  barrack  at  Corregidor  Island  in  the 
present  issue,  the  author  states  that  the 
stone  was  freed  from  dust  in  the  fol- 
lowing way : 

The  bottoms  of  the  wheel-liarrows 
for  handling  the  stone  were  perforated 
and  tlie  wheel-barrow  loads  on  the  way 
to  the  mixer  were  drenched  by  a  man 
with  a  garden  hose,  the  water  and  silt 
running  down  through  the  bottom  of 
the  wheel-barrow.  This  produced  a 
fairly   good   washed   material   at   a   low 


307.     Light  House  Whitewash 

"What  is  a  good  formtda  for  light- 
house whitewash  finish  f" 
.■!07.    Editorial   Note 

In  the  May,  1913,  issue  we  pulilishcd 
under  this  heading  the  specifications  of 
the  Light  House  Bureau  of  the  Dept.  of 

^Thts  refers  to  the  discussions  of  this  ques- 
tion on  p.  180  of  the  April  lasft  issue,  by  Ira 
II.  Woolson.  Cons.  Engr.,  Nafl  Bd.  of  Kirc 
Underwriters,  N.  V.  C. 
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tZommerce,  for  its  light  house  white- 
wash. Since  then,  we  have  recently 
received  from  F.  W.  V'ierling,  West 
Orange,  N.  J.,  the  following  letter  in 
which  he  describes  with  what  success  he 
followed  the  directions  given  under  this 
item  in  the  Mav  number. 


307.     Discussion-    by   F.    W.    \'ierlin-g* 

I  am  well  pleased  with  the  results 
of  the  U.  S.  Government's  formula  for 
light  house  whitewash  finish,  for  several 
reasons : 

First.  The  first  and  most  important 
of  all,  the  cost  of  this  is  very  low. 

Second.  The  covering  effect  on  a 
rough  cement  surface  is  remarkable,  one 
■coat  giving  a  pure  white  finish.  (Of 
course,  it  is  not  to  be  applied  too  thin.) 

Third.  The  appearance  of  a  pure 
■white  house,  with  red  asbestos  shingles, 
surrounded  by  a  green  lawn,  is  very 
pleasing. 

By  using  this  finish  I  saved  $12.5  in 
the  cost  of  this  house  over  a  similar 
one  I  built.  The  difference  lies  in  the 
dash  finish  of  white  cement  used  on  the 
former  house  which  I  could  have  en- 
tirely omitted  had  I  known  about  the 
light  house  finish  at  the  time.  The  side 
walls  were  trowelled  perfectly  smooth 
tefore  applying  dash  coat  finish. 
Votes  on  Making'  the  Whitewash 

As  a  point  of  infurmati.in  to  the 
layman  who  intends  to  use  the  Gov- 
ernment's formula,  caution  should  be 
used  in  the  slaking  of  the  lime.  I  went 
about  the  process  by  buying  a  large 
size  whiskey  or  wine  barrel  for  $1.00, 
knocked  out  the  bottom  of  this  and 
used  the  bottom  as  a  cover,  nailing  a 
furring  lath  about  5  ft.  long  onto  the 
cover  so  as  to  have  a  long  handle  to 
keep  a  distance  from  the  barrel  while 
holding  the  cover  down.  The  lime, 
while  slaking,  is  powerful  enough  to 
raise  the  cover  off  a  barrel  and  we  had 
to   use    force  to   keep  the   cover  on. 

Two  men  are  required  at  this  stage 
of  the  work,  one  to  hold  the  cover  and 
the  other  to  pour  the  boiling  water 
over   the   lime,   as  quickly   as   possible. 

Add  .'!  pecks  of  salt  dissolved  in 
warm  water,  9  lbs.  of  ground  rice  put 
in  boiling  water  and  boiled  to  a  thin 
paste,  3  lbs.  of  clean  glue  dissolved 
in  warm  water;  mix  these  well  to- 
gether in  a  large  can  and  pour  into  the 
already  slaked  lime  which  will  about 
fill  the  wine  barrel.  Let  the  mixture 
stand  at  least  two  days,  stirring  every 
day  about  five  min.  so  that  everything 
becomes  well  mixed. 
Making'  Portable  Fnmace 

I  li<iut;ht  a  large  size  ash  can  with 
handles  on  the  sides  and  a  cover.  1 
placed  two  hollow  tile  blocks  8"  x  12" 
X  12"  about  IH"  on  centers  and  put  two 
iron  bars  across  the  tile  and  put  the 
ash  can  over  opening  and  built  a  wood 
fire  under  it.  I  stirred  the  mixture 
well  while  boiling  and  when  ready  for 
use  strained  it  through  mosquito  wire 
from  the  can  into  a  12-qt.  pail.  I  ap- 
plied it  as  hot  as  possible  with  a  white 
wash  brush. 
The   reason   for  not   straining  before 


was  to  get  the  full  value  of  cvcrythin.i; 
in   the   mixture  at  this   boiling. 
Snrface  Covered 

Three  such  mixtures  were  required 
tb  cover  this  house,  'which  is  23'  wide 
by  36'  long  and  25'  high.  As  the  Gov- 
ernment does  not  state  how  many  sq. 
ft.  of  surface  the  formula  will  cover 
on  a  concrete  wall  it  is  hard  for  the 
layman  to  figure  out  how  much  he  will 
need,  and  as  this  formula  must  staml 
several  days  before  applying  it  can 
easily  be  seen  that  it  will  take  some 
time  to  finish  a  job  if  the  right  amount 
is  not  made  at  once. 
The    Cost 

The  cost  of  all  materials,  excludini; 
liarrels,  cans,  pails,  brush,  etc.  was  $12.0(1 
Lalior    for    Applying — 3    days — at 

$2.50    7.50 


Total   cost    $19.50 

I    used    the    mason's    scaffold,    which 
was  left  standing  for  this  purpose. 
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307.    Discussion,  Editori.\l 

The  above  letter  from  Mr.  Vicrling 
seems  so  direct  and  to  the  point  that 
to  make  the  discussion  complete  we  are 
re-publishing  from  the  May  issue  the 
paragraph  covering  the  receipt  for  the 
Light-house  Whitewash.  The  formula 
follows : 
'Whitewash 

The  following  recipe  for  whitewash- 
ing has  been  found  by  experience  tn 
answer  on  wood,  brick,  and  stone',  near- 
ly as  well  as  oil  paint,  and  is  much 
cheaper. 

Recipe: — Slake  Yz  bu.  of  unslaked 
lime  with  boiling  water,  keeping  it  cov- 
ered during  the  process.  Strain  it  and 
add  1  peck  of  salt,  dissolved  in  warm 
water;  3  lbs.  of  ground  rice  put  in  boil- 
ing water,  and  boiled  to  a  thin  paste; 
Vz  lb.  of  powdered  Spanish  whiting, 
and  1  lb.  clear  glue,  dissolved  in  warm 
water ;  mix  these  well  together,  and  let 
the  mixture  stand  for  several  days. 
Keep  the  wash  thus  prepared  in  a  ket- 
tle or  portable  furnace,  and  when  used 
put  it  on  as  hot  as  possible,  with  paint- 
er's or  whitewash  I)rushes. 

325.     Cinder  Foundation  in  Side- 
walk Construction 

"ii'c  shnuld  he  glad  to  hear  from 
authoritative  sources  some  expressions 
of  opinion  relative  to  comparative  merits 
of  concrete  sidewalks  with  and  without 
drainage  foundation,  using  as  a  basis  for 
comparison,  a  4-in.  thick  slab  of  concrete 
laid  on  a  cinder  cushion  8"  in  thickness, 
or  a  4-in.  thick  slab  of  concrete  laid  on 
a  solid  dirt  bottom,  zvithout  any  cinders 
or  other  provision  for  drainage.  Our 
own  experience  has  been  that  the  latter 
method  is  equally  as  good  as  the  former, 
if  not  a  shade  better,  other  things  be- 
ing equal  as  to  material  and  workman- 
ship, but  we  should  like  some  expres- 
sions from  engineers  and  others  in  the 
trade  as  to  which  of  the  methods,  if  any, 
is  either  considered  standard,  or  tending 
to  become  so. 

"In  this  connection,  we  should  like  to 
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know  whether  or  not  it  is  usual  in  the 
case  of  the  cinder  foundation  being  re- 
quired, to  demand  that  the  cinders  be 
passed  through  a  l4-in.  screen,  assuming 
that  the  cinders  are  a  good  grade  of 
factory  cinders,  with  the  usual  amount 
of  fine  material,  but  free  from  zvaste  or 
rubbish.  We  have  been  in  the  habit  of 
using  the  cinders  as  they  come  to  us, 
but  we  are  now  asked  to  screen  them 
through  a  %-in.  screen,  on  the  engineer's 
interpretation  of  the  clause  'clean  steam 
cinders'  used  in  the  specifications. 

"Is  the  specification  referred  to  not 
unusually  strict,  and  arbitrary  in  gen- 
eral, and  if  required  to  be  lived  up  to 
in  its  entirety,  would  it  not  make  the 
cost  of  sidewalks  laid  in  strict  conform- 
ity with  it  a  very  expensive,  not  to  say 
an  almost  prohibitive,  job? 

"We  should  be  obliged  for  your  opin- 
ion relative  to  the  following  terms  from 
the  sidewalk  ordinance  under  which  we 
are  now  zvorking: 

'clean  steam  cinders' 

'clean,  sharp,  screened  sand'  (used  in 
the  concrete) 

'covering  and  keeping  moist  for  three 
days' 

"We  are  trying  to  have  a  change  made 
in  the  specifications  which  will  allow  of 
good  work  for  less  money  than  is  en- 
tailed in  laying  the  sidezvalks  strictly  ac- 
cording to  sample  specification  and  your 
good  advices,  and  those  of  correspond- 
ents will  be  appreciated." 

325.     Discussion    by    R.    W.    1>i'..\v* 

I  note  in  your  Aug.,  1913,  issue  some 
discussion  regarding  sub-bases,  etc.,  for 
concrete  sidewalks,  and  I  would  like  to 
give  my  experience  along  this  line  as 
the  use  of  a  cinder  sub-base  is  all  the 
biggest  humbug  on  earth.  I  don't  use 
any  sub-base  in  my  work  at  all,  simply 
because  if  I  do  the  work  will,  crack 
up.  I  not  only  learned  this  from  bitter 
experience  but  also  from  Dame  Nature, 
the  greatest  engineer  and  teacher,  by 
observing  an  old  flagstone  about  V/s" 
thick  and  C  or  7'  square  out  in  the  back 
yard  used  year  in  and  year  out  through 
freezes  and  thaws  with  no  other  founda- 
tion than  Mother  Earth,  and  not  a  crack 
in  it  although  the  earth  is  low  and 
mucky.  I  have  lifted  that  stone  with 
the  assistance  of  a  pick  when  the 
ground  was  frozen  in  zero  weather  and 
have  never  yet  seen  the  ground  frozen 
under  it.  My  present  practice  is  sim- 
ply to  lay  my  walk  down  on  solid  earth 
and  it  is  one  course  walk  at  that,  about 
3  ins.  or  3^2  ins.  thick,  mixed  1 :3  by 
volume,  using  cement  and  good  clean 
unscreened  bank  sand.  My  work  is 
thoroughly  satisfactory. 
One-course  Walk  Without  a  Sub-base 

I  believe  this  two-course  work  for 
either  paving  or  sidewalk  will  be  a  thing 
of  the  past  in  a  few  years.  L  myself, 
don't  believe  in  veneering  anything  but 
I  believe  in  and  put  down  the  true 
goods,  the  same  at  the  bottom  and  the 
center  as  at  the  top.  1  always  give  my 
sidewalk  work  expcnsion  joints,  or  in 
other  words,  1  mold  them  in  .solid 
sheets  of  concrete  and  then  with  a 
special  knife  or  more  properly  a  spear, 
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I  go  behind  my  men  and  with  a  straight 
edge  and  rule  divide  from  top  to  bot- 
tom into  sections  about  4'  x  4'  or  4'  x  5', 
and  run  my  groover  through  these  cut 
lines  to  edge  them  up.  For  first-class 
economical  durable  work  I  am  ready  to 
stake  it  with  any  contractor.  This  thing 
of  digging  a  canal  or  reservoir  under  a 
sidewalk  and  filling  in  with  cinders  or 
porous  concrete  belongs  to  the  class  of 
impractical  non-philosophical  engineers, 
architects  and  laymen. 

335.    Discussion  by  G.  S.  Irijjf.li.* 

In  regard  to  specifications  for  laying 
sidewalks,  I  will  state  that  in  Austin 
we  have  several  different  kinds  of  soil 
on  which  to  lay  sidewalks,  viz :  clay 
gravel,  clay,  sandy  loam,  sand,  lime- 
stone (from  very  soft  adobe  to  medium 
hard  rock),  and  lastly  black  vegetable 
soil.  We  have  found  that  with  the  ex- 
ception of  the  black  soil,  we  can  lay 
the  sidewalk  directly  upon  the  natural 
foundation,  providing  it  is  properly 
packed,  without  unsatisfactory  results. 
Conditions  Vary 

Where  we  have  black  soil  we  find  it 
necessary  to  excavate  about  2  ins. 
deeper,  and  fill  back  with  sand,  as  the 
black  soil  contracts  and  expands  con- 
siderably with  changes  of  moisture,  and 
also  has  a  tendency  to  crawl  and  to 
pull  apart  in  dry  weather,  leaving  large 
cracks  in  the  soil,  which  are  often  com- 
municated to  the  concrete.  It  sometimes 
happens,  where  the  walk  or  curb  is  laid 
directly  upon  this  character  of  soil  tkat 
in  a  few  months  the  concrete  has  raised 
in  places  several  inches  above  the  grade 
upon  which  it  was  first  laid,  or  sunk 
below  the  grade,  which  distortion  has, 
of  course,  cracked  it  badly.  With  a 
layer  of  sand  or  river  gravel  this  trou- 
ble is  to  some  extent  overcome,  but  only 
a  thickness  of  concrete  heavy  enough 
to  withstand  this  great  pressure,  or 
sufficient  reinforcing  or  a  very  thick 
layer  of  gravel  or  cinders  will  over- 
come the  trouble  entirely.  We  have 
not  used  the  cinders  here,  as  sand  and 
gravel  are  about  as  cheap  to  use  as  the 
cinders. 

The  writer's  opinion  is  that  in  this 
matter,  the  old  saying  "circumstances 
alter  cases"  should  apply,  and  that  the 
cinders  or  gravel  toumlation  should 
only  be  used  where  the  natural  founda- 
tion is  such  as  to  make  it  necessary ; 
certainly  in  the  majority  of  sidewalks 
in  this  city,  it  would  be  foolish  to  go  to 
the  expense  of  a  special  foundation, 
involving  additional  excavation  and 
hauling  away  of  same,  and  tlie  h?.uling 
in,  grading  and  tamping  of  the  cinders 
or  gravel. 
QnalltieB  for  Sand 

In  regard  to  sand,  the  term  "clean, 
sharp,  screened  sand"  is  not  altogether 
satisfactory  in  the  writer's  opinion. 
Sand  should,  of  course,  be  free  from 
all  except  a  very  small  percentage  of 
clay  or  loam,  and  sand,  the  grains  of 
which  have  not  been  worn  round  by 
abrasion,  is  better  than  that  which  has, 
but  the  writer  does  not  consider  this 
of  as  great  importance  as  the  size  of  the 
grains.      If    the    sand    is   too    fine,    the 

•Asst.  City  Eiigr.,  Austin,  Tex. 
[174] 


voids  between  the  grains  are  almost 
nil,  and  the  cement  does  not  distribute 
itself  in  mixing  so  as  to  properly  coat 
each  grain  and  bind  it  to  its  neighbors. 
If  sand  is  too  coarse, — and  we  often 
have  such  sand  here — a  larger  percent- 
age of  cement  is  required  in  order  to 
completely  fill  the  voids,  otherwise  the 
concrete  will  be  porous  and  of  inferior 
tensile  and  compressive  strength.  It  is 
important,  therefore,  to  avoid  these  ex- 
tremes, and  our  practice  has  been,  if 
we  get  sand  of  the  proper  fineness,  free 
from  foreign  matter,  to  pay  no  atten- 
tion to   its  sharpness. 

Sidewalks  would  be  better  seasoned 
if  the  rule  to  cover  the  same  with  Yz" 
of  sand  and  keep  moist  by  sprinkling 
for  two  or  three  days  were  adhered  to. 
Our  specifications  call  for  covering  the 
concrete  until  ready  for  traffic  but  not 
for  keeping  it  moist.  This  retards  its 
drying  out  and  gives  fairly  good  results. 


32r>.    Discussion  by  C.  H.  Vinal* 

Relative  to  cinder  foundation  in  side- 
walk construction,  I  will  say  that  it  is 
almost  necessary  in  our  work  to  use 
something  of  that  sort  for  drainage  as 
our  soil  is  clay  and  the  frost  works 
under  the  walk  causing  cracking.  We 
are  having  very  good  success,  however, 
in  laying  walks  under  our  specifications, 
an  abstract  of  which  follows: 
Sidewalk  Specifications  at  Appleton,  Wis. 

ExcAV.\TiON  :  All  excavation  shall  be 
made  to  a  point  8"  below  the  grade  of 
the  finished  walk  and  thoroughly  com- 
pacted by  wetting  and  rolling  or  tamp- 
ing. 

Filling  :  Should  it  become  necessary 
to  fill  for  foundation  of  walk,  the  ma- 
terial necessary  to  bring  foundation  to 
a  point  8"  below  the  grade  of  the 
finished  walk,  the  city  of  Appleton  will 
furnish  the  material  therefor  at  the  site, 
the  same  to  be  placed  and  compacted  by 
the  contractor,  as  will  be  directed  by 
the  engineer. 

Cinders  or  Gravel  Filling:  After 
the  excavation  or  filling  has  been  made 
and  compacted  to  a  point  8"  below  the 
finished  grade  of  the  walk,  there  shall 
be  placed  thereon  at  least  4"  of  cinders 
or  gravel  which  must  be  acceptable  to 
the  engineer,  the  same  shall  be  thor- 
oughly compacted  by  sprinkling,  rolling 
and  tamping,  so  that  the  top  surface 
will  be  exactly  parallel  with  and  4"  be- 
low the  grade  of  tlie  finished  walk. 

Concrete:  Upon  the  cinder  or  gravel 
foundation,  prepared  as  hereinbefore 
specified,  there  shall  be  3"  of  concrete 
placed  composed  of  the  following  pro- 
portions: One  (1)  part  of  imported 
or  American  brand  of  Portland  cement; 
three  (3)  parts  of  clean,  sharp  sand; 
five  (5)  parts  of  crushed  stone  of  the 
kind  known  as  crusher-run  wliich  shall 
have  pas.sed  through  a  screen  with  open- 
ings I'/z"  in  diameter,  all  to  be  mixed 
in  a  manner  satisfactory  to  the  city 
surveyor  or  engineer  in  charge.  The 
mixed  concrete  .shall  be  placed  in  the 
work,  immediately  after  wetting  and 
mixing  of  same,  and  thoroughly  tamped 
or  rammed  in  place. 

Top  ok  VVearinc;  Surface:  On  top 
of  the  concrete  prepared,  as  before 
described,  there  shall  be  placed  a  top 
or  wearing  surface  composed  of  one  (1) 
part  approved   Portland  ccinent  to  one 
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and  one-half  (V/z)  parts  of  coarse 
sharp  sand  of  approved  quality  which 
shall  be  thoroughly  mixed  together 
while  dry ;  when  sufficient  water  shall 
be  added  to  make  what  is  known  as  a 
wet  mixture,  this  shall  be  placed  on  top 
of  the  concrete  before  same  has  become 
thoroughly  set,  so  that  top  or  wearing 
surface  will  unite  with  the  concrete. 
The  finished  or  top  surface,  after 
trow-elling  to  a  smooth  and  even  finish 
shall  be  stippled  with  a  stippling  brush, 
drawn  crosswise  of  the  walk. 

Cement:  Samples  of  the  cement  to 
be  used  must  be  presented  at  the  city 
engineer's  office  at  least  10  days  prior 
to  the  time  it  is  desired  to  commence 
work,  (about  5  lbs.  will  be  required  to 
make  test).  In  submitting  the  samples 
the  packages  must  bear  the  name,  brand 
or  stamp  of  the  manufacturer  and  the 
sample  should  be  taken  promiscuously 
from  several  sacks  or  barrels  of  stock. 

(The  specifications  include  also  gen- 
eral requirements  for  the  cement. — 
EniTORS.) 

S.\nd  :  All  sand  used  must  be  free 
from  dust,  loam  and  dirt  and  shall  range 
in  size  from  J-^"  to  the  finest  and  in  such 
proportions  that  the  voids,  as  deter- 
mined by  saturation,  shall  not  exceed 
33%  of  the  entire  volume,  it  shall  weigh 
not  less  than  95  lbs.  per  cu.  ft.,  and  the 
particles  must  be  sharp.  No  wind 
drifted  sand  will  be  allowed. 

Crushed  Stone:  All  crushed  stone 
used  in  making  the  concrete  shall  be  of 
the  best  quality  of  limestone  or  other 
hard  stone,  trap-rock  or  granite,  shall 
lie  clean,  free  from  dirt  and  broken  to 
the  size  hereinbefore   specified. 

Sand  Joints:  The  walk  shall  be  di- 
vided by  sand  joints  into  areas  of  about 
35  sq.  ft.,  said  joints  must  extend  the 
full  depth  of  the  concrete  and  shall  be 
cut  through  the  top  or  wearing  surface 
directly  over  the  joints  below. 

Expansion:  Expansion  joints  from 
K'"  to  1"  in  width  shall  be  left  along 
any  curbing  where  walks  abut.  .Said 
joint  to  be  filled  with  natural  asphalt  to 
within  %"  of  the  top.  The  balance  to 
be  filled  with  sand. 


32.).     Discussion  by  R.  D.  Goodrich* 

Specifications  in  use  and  provided  by 
ordinance  in  this  city  require  a  G  in. 
cinder  cushion  for  a  concrete  sidewalk 
of  5"  in  total  thickness.  While  some 
of  the  contractors  in  this  city  think  that 
no  cinder  cushion  is  necessary,  we  per- 
sonally are  of  the  opinion  that  it  is  far 
better  to  use  a  cinder  cushion. 

The  first  reason  is  that  a  cinder 
cushion  provides  good  drainage  under  a 
walk  which  decreases  the  liability  of 
unequal  settlement  for  one  thing. 
More  important  than  this,  however,  it 
prevents  the  accumulation  and  satura- 
tion of  the  soil  with  water  and  therefore 
prevents  the  formation  of  frost  beneath 
the  sidewalk.  We  believe  that  the  pre- 
vention of  the  danger  of  the  action 
of  frost  on  the  sidewalk  is  of  the  great- 
est importance,  as  the  unequal  expansion 
due  to  the  freezing  of  varying  amounts 
of  water  under  a  sidewalk  without 
cinder  cusliions  tends  to  raise  the  side- 
walk unequally  in  dilTercnt  places. 
Cinders  Prevent  Vegetable   Growth 

Another  advantage  in  tlie  use  of  cin- 
ders is  that  as  they  are  exhausted  ma- 
terial,   they    provide    no    food    for    the 
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growth  of  trees  and  the  roots  of  shade 
trees  do  not  enter  under  a  sidewalk 
having  a  deep  cinder  cushion  to  the 
same  extent  that  they  would  were  there 
no  cinders  used. 

In  this  city  where  the  trees  are  planted 
very  close  to  the  sidewalk,  we  find  this 
of  an  immense  advantage,  as  our  ex- 
perience with  concrete  sidewalks  is  that 
they  retain  their  grades  far  better  and 
far  longer  than  flagstones  laid  on  a 
thin  gravel  foundation.  Specifications 
in  use  in  this  city  provide  that  the  fine 
material  in  cinders  may  be  required  to 
be  screened  out  and  discarded  so  that 
coarse  porous  material  will  be  used  in 
foundations.  Specifications  also  contain 
the  usual  clause  requiring  the  use  of 
clean,  sharp  sand  which  must  be  screened 
through  a  sieve  having  H-'m.  meshes. 
They  also  require  a  sidewalk  to  be  pro- 
tected and  kept  moist  for  sometime 
after  it  has  been  laid. 

325.    Discussion  by  J.  Q.  Wickham* 

In  view  of  the  experience  of  14  yrs. 
in  municipal  work  in  Iowa,  and  having 
in  that  time  come  in  contact  with  nearly 
all  manner  of  construction  of  concrete 
side  walks,  I  am  of  the  opinion  that  for 
this  section  of  the  country  the  most 
satisfactory  walk  can  be  made  of  a  good 
clean  coarse  gravel  run  mi.xed  1 :3  or 
1 :3J/2  with  a  good  standard  cement. 
In  case  of  hand  mixing  the  cement  and 
gravel  should  be  mixed  to  a  uniform 
color  before  adding  the  water,  and  the 
water  shall  be  of  sufficient  amount  to 
make  a  mixture  of  a  fairly  wet  nature 
so  the  same  can  be  troweled  the  same 
as  is  customary  in  top  coat  work. 
One-cotirse  Walk  the  Better 

It  will  be  seen  fmm  this  tliat  I  be- 
lieve in  single  coat  wcjrk.  I  do  not 
advise  the  use  of  a  top  coat  in  any 
event  for  the  reason  that  practically  our 
only  failures  of  walks  have  been  due 
to  the  unequal  expansion  of  the  top 
coat  walks  in  the  extreme  hot  months 
of  summer  and  not  from  the  heaving 
of  the  walk  by  frost  in  winter. 
No  7onndatiou  Begnired 

Neither  do  I  believe  in  requiring  a 
cinder  foundation  of  any  kind  for  this 
part  of  the  country  as  it  is  not  nearly 
so  substantial  as  the  walk  proper,  and 
often  gives  way,  aside  from  giving  a 
place  for  the  water  to  settle,  bringing 
ruin  to  the  walk  itself.  I  certainly 
would  much  rather  have  clay  or  the 
average  upland  dirt  for  the  foundation 
than  any  cinders  I  have  ever  seen  in 
this  section  of  the  country.  I  therefore 
am  frank  in  saying  that  it  has  been 
my  experience  that  a  good  dirt  founda- 
tion, where  good  firm  earth  can  be  had 
without  extra  hauling  to  the  site,  is 
much  better  than  a  cinder  foundation, 
of  any  kind  or  depth,  other  things  being 
equal  as  to  material  and  workmanship. 
Specification   Beqnirements 

I  do  not  liclicve  that  "clean  steam 
cinders"  could  be  interpreted  to  mean 
that  they  must  be  passed  through  a 
'/i-in.  screen,  and  unless  there  was  an 
"intent  clause"  in  the  specifications  lor 
the  engineer  to  hide  behind,  I  do  not 
believe  that  he  could  rightly  hold  that 
the  cinders  must  be  screened  unless  he 
specifically  said  so  in  his  specifications, 
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and  could  hardly  make  it  hold  even 
though  he  had  intended  it  in  liut  had  for- 
gotten to  insert  it  in  tlie  sjiecifications. 
The  specifications  to  which  reference  is 
made  are  really  good  ones  but  need 
someone  with  a  little  judgment  to  carry 
them  out.  I  never  yet  have  seen  the 
set  of  specifications  written  but  that  if 
they  were  put  in  the  hands  of  some 
unreasonable,  unpractical  or  unprinci- 
pled person,  they  would  bankrupt  any 
contractor  if  the  job  was  big  enough. 

"Clean  steam  cinders"  without  any 
other  restrictions,  would  most  certainly 
not  indicate  to  me  that  they  be  passed 
through  a  J4-'"-  screen,  (or  "ntr  tlie 
screen"   if   ^ra thing). 

"Clean,  sharp,  screened  sand,"  would 
indicate  to  me  that  it  must  be  screened 
free  of  pebbles  over  a  54-'n-  screen,  and 
have  not  to  exceed  5%  of  clay  or  other 
deleterious  material,  such  as  sticks, 
straws,  chips,  etc. 

"Covering  and  keeping  moist  for 
three  days"  would  indicate  to  me  that 
the  contractor  would  be  required  to 
cover  the  finished  work  with  paper, 
sacks,  carpet,  sand  or  anything  that 
would  not  discolor  or  damage  it  in  any 
way.  also  that  he  would  be  requ-rci  to 
keep  the  concrete  moist,  not  wet,  by 
throwing  water  on  it  at  intervals.  On 
hot  days  he  should  be  required  to  put 
it  on  as  often  as  it  dried  otT,  and  on 
cloudy  or  dull  days  pcrliaps  liiici:  per 
day. 

I  therefore  would  advise  single  coat 
walk,  a  1  :-3  or  1 :3J^  mix,  troweled  down 
smooth  but  given  a  brush  finish,  -H-in- 
expansion  joints  every  .50'  on  level 
ground  and  every  30'  on  all  grades 
above  3%  or  4%,  and  the  walk  to  be 
cut  in  sections  of  from  4'  to  6',  said 
cuts  preferably  bein.g  made  with  steel 
divider  plates,  and  the  walk  to  be  con- 
structed on  a  foundation  of  natural 
earth  where  possible. 


335.    Discussion  by  L.  D.  Smoot* 

Relative  to  the  use  of  cinders  for 
drainage  foundation  under  cement 
walks,  I  wish  to  state  that  in  tliis  sec- 
tion of  the  country  our  sub-soil  is  en- 
tirely sand,  and  no  draina,ge  foundation 
is  necessary.  The  use  of  cinders  as  a 
drainage  foundation  therefore  is  entire- 
ly unnecessary. 

333.  Permanence  of  Concrete 
Silos 
"III  talking  ■with  «  large  stockman  in 
this  vicinity  who  is  considering  the  con- 
struction of  several  silos,  he  has  ad- 
vanced the  objection  to  concrete  con- 
struction on  the  grounds  that  there  is  a 
chemical  reaction  between  the  concrete 
and  ensilage  which  spoils  the  latter  for 
a  distance  from  the  wall. 

"He  also  states  that  he  has  heard  that 
the  acid  in  the  ensilage  has  a  deteriorat- 
ing action  on  the  concrete  which  will 
eventually  cause  the  concrete  to  crum- 
ble. Can  you  give  me  any  information 
in  regard  to  this?" 
333.    Discussion  nv  Hki.mer  Rabild* 

We  have  found  the  concrete  silo  has 
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given  universal  satisfaction  provided  it 
was  rightly  constructed,  of  good  mate- 
rial, well  reinforced,  and  on  a  good 
foundation.  The  walls,  however,  as 
sometimes  built,  are  porous  and  the 
silage  is  apt  to  dry  out  near  tlie  walls 
of  the  silo  unless  the  inside  of  the  silo 
is  given  a  coat  of  some  material  which 
will  fill  the  pores  of  the  concrete. 
Coal  Tar  Coating's 

Field  men  of  this  division  have  as- 
sisted in  the  construction  of  a  large 
number  of  concrete  silos  in  the  South 
and  West.  These  silos  were  given  an 
inside  coat  of  raw  coal  tar.  thinned 
with  gasoline  and  applied  with  a  brush. 
This  coat,  which  should  be  renewed 
as  it  wears  oflF.  serves  the  purpose  of 
making  the  walls  airtight;  it  also  pro- 
tects the  concrete  from  the  action  of 
the  silage  juice. 

We  have  not  had  a  single  complaint 
that  the  silage  did  not  keep  well  in 
these  concrete  silos.  The  severity  of 
the  action  of  the  silage  juice  on  the 
concrete  depends,  I  believe,  to  a  large 
extent  on  the  material  used  for  aggre- 
gate. I  have  seen  concrete  silos  where 
the  silage  juice  seemed  to  affect  the 
concrete  very  little,  even  though  the 
walls  had  not  been  treated  with  coal 
tar.  Again,  I  have  seen  a  silo  in  which 
broken  limestone  was  used  for  aggre- 
gate aflfected  quite  severely  by  the  ac- 
tion of  the  silage  juice,  especially 
around  the  doors,  which  did  not  fit 
ti.ahtly,  and  where  the  concrete  was  not 
protected  by  the  coal  tar. 

Our  experience  has  been  that  raw 
coal  tar,  thinned  with  gasoline,  is  a 
very  good  preparation  for  coating  the 
inside  of  concrete  silos  to  keep  the  acid 
from  affecting  the  concrete:  and  if  the 
silage  is  well  packed  and  the  corn  of 
tlie  right  degree  of  maturity  there  will 
lie  very  little,  if  any.  spoiled  silage  near 
the  walls.  We  also  use  coal  tar  for 
coating   the   inside   of   stave   silos. 

333.     Discussion-   bV   C.   J.   McComb* 

In  regard  to  the  permanence  of  con- 
crete silos,  we  have  two  concrete  silos 
in  Buffalo  Creek  Farm.  Tlie  first  one 
was  erected  in  the  summer  of  1908 
and  filled  with  silage  the  following  fall 
and  has  been  filled  with  silaee  each 
year  since,  or  five  times.  This  silo 
is  18'  in  diameter  and  47'  high.  In 
the  upper  part  we  have  a  wooden  tank 
14'  in  diameter  and  6'  deep  resting  on 
steel  I-beams.  This  tank  holds  about 
185  bbls.  of  water. 

The  silo  is  monolithic  construction, 
built  with  steel  forms  which  were  about 
6'  high.  These  forms  were  filled  with 
concrete  and  allowed  to  harden  one  or 
two  days  and  then  raised  and  filled 
again.  The  thickness  of  the  wall  is 
about  9"  at  the  bottom  and  about  7" 
at  the  top.  The  silage  has  kept  in 
perfect  condition  right  up  to  the  wall 
and  there  has  been  no  waste.  I  have 
been  watching  the  different  silos,  stave, 
and  board,  and  find  that  the  silage  in 
the  concrete  silos  seems  to  keep  better 
than  in  the  stave  silos,  as  far  as  keep- 
ing right  up  to  the  wall  is  concerned. 

We  have   never  put  anything  on   the 
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walls  to  preserve  the  concrete.  In  this 
silo  it  has  never  seemed  to  need  any- 
thing. It  might  be  well  to  watch  a 
silo  and  in  case  any  effects  of  the  acid 
on  the  concrete  became  apparent  it 
would  be  well  to  brush  it  down  with 
steel  brushes  and  give  it  a  wash  of  pure 
cement,  put  on  with  a  whitewash  brush, 
once  a  year  or  once  in  two  years. 

The  following  year,  i909,  we  built 
another  silo  which  has  been  filled  four 
times.  We  find  that  the  contractor  on 
this  work  was  much  more  saving  in 
his  cement  and  the  acid  has  affected 
this  silo  from  Ya"  to  perhaps  %"  in 
the  w-all.  By  taking  a  chisel  or  sharp 
instrument  it  is  possible  to  dig  into 
this  wall  to  that  depth  and  in  some 
places  small  stones  can  be  picked  out. 
This  silo  has  been  filled  with  silage  al- 
most continuously ;  we  use  it  for  a 
summer  silo  so  we  have  only  had  it 
empty  once  within  the  four  years.  It 
is  evident  that  a  good  grade  of  sand 
and  gravel  should  lie  used ;  also  a 
good  brand  of  Portland  cement  and 
good  rich  mi.xture.  It  is  well  to  fill 
the  forms  with  this  mixture  thoroughly 
moistened ;  it  should  be  put  in  rather 
wet  and  well  tamped  or  spaded  so  the 
walls  will  be  smooth.  The  work  should 
be  first  class  in  every  respect  an^  with 
a  pure  cement  wash  the  cement  silo 
should  last  indefinitely. 
*     *     * 

337.     Silicate  of  Soda  Paint 

"Some  time  ago  the  following  formula 
was  given  to  us  to  make  a  paint  for  con- 
crete work,  claiming  that  it  could  be 
washed  and  scrubbed: 

Silicate  of  Soda — A''  grade i  gal. 

Oxide  of  zinc  ground  in  water,  .i  lb. 

Flour  marble  enough   to   make   the 

whole  to   the   consistency   of  paint. 

We  have  follozved  the  directions  and 
it  gives  a  beautiful  white,  but  it  comes 
off  and  peels.  We  then  reduced  the  sili- 
cate to  about  20°  Beaume  and  it  does 
not  entirely  come  off.  When  you  rub  it 
with  the  finger,  once  dried,  some  powder 
comes  off. 

Will  you  please  tell  me  the  cause  of 
that  trouble  and  the  remedy? 

If  you  know  of  any  work  on  silicate 
of  soda  paints  for  concrete,  will  you 
please  advise  me  the  name  of  the  work, 
that  of  the  firm  -who  sells  it,  and  if  pos- 
sible, the  price?" 
337.    Discussion  by  W.  H.  Kellog  Jr.* 

It  appears  to  us  without  making  ac- 
tual experiments  with  this  formula  that 
a  good  deal  of  the  difficulty  would  be 
overcome  by  adding  soap  solution  to 
the  formula,  perhaps  somewhat  along 
the   following  line : 

1  lb.    Armours   "Flint   Rrand"    Shred- 
ded Soap. 

1  gal.  of  20°  Beaume  Silicate. 

1  lb.  of  zinc  oxide  and  flour  marble. 
The  addition  of  the  soap  solution  should 
prevent     peeling     and     prevent    powder 
coming  off    from   the   paint   after   same 
has  hardened. 

Another  remedy  for  this  formula  or 
rather  complete  change  of  formula  may 
be  arrived  at  as  follows : 
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Casein  combined  with  ammonia  water 
and  this  combination  combined  with 
glycerine  to  which  could  be  added  zinc, 
marble  flour  and  cut  down  to  the  de- 
sired consistency  with  soap  solution  as 
described  above  should  be  applicable  but 
the  working  out  of  such  a  formula 
would   require  considerable  experiment- 


337.  Discussion  by  R.  A.  Plumb* 

In  our  extensive  experience  specializ- 
ing in  waterproofing  and  dampproofing 
products,  we  have  quite  naturally  given 
a  great  deal  of  time  to  determining  the 
exact  possibilities  of  sodium  silicate  as  a 
practical  constituent  of  such  a  product. 
Sodium  silicate  is  readily  soluble,  and 
this  inherent  property  is  still  retained 
after  the  product  has  been  applied  to 
any  surface  and  hardened.  There  are 
methods  of  fixing  the  silicate,  by  mix- 
ing with  the  sodium  silicate  a  salt  that 
will  precipitate  a  metalhc  silicate,  but  in 
this  way  usually  the  binding  and  hard 
characteristics  of  the  original  silicate 
are  destroyed. 

Judging  from  our  experience  and  gen- 
eral observations,  we  do  not  believe 
that  it  will  be  possible  to  make  success- 
ful application  using  sodium  silicate  as 
a  binder  where  there  is  any  requirement 
for  washing,  or  exposure  that  will  bring 
dampness   in  contact  w-ith  the  paint. 

We  also  do  not  believe  that  any  meth- 
od of  fixing  the  silicate  in  an  insoluble 
form  will  be  found  and  still  retain  the 
liinding  and  hard  drying  qualities  of  the 
silicate  so  as  to  give  a  satisfactory  paint 
coating. 

In  fact  we  abandoned  any  further  at- 
tempt to  utilize  sodium  silicate,  even  as 
an  interior  product,  some  months  ago, 
and  we  are  certain  that  for  exterior  ex- 
posure, or  interior  where  washing  is  an 
essential  property,  products  which  are 
not  soluble  will  have  to  be  used,  and 
these  must  be  repellent  and  resistive  to 
the  action  of  water. 

338.  Preparing    and    Letting 

Bridge  Contracts 

"/  would  greatly  appreciate  some  in- 
formation as  to  the  manner  in  -which  a 
contract  for  public  high-way  bridge  con- 
struction should  be  prepared,  and  the 
letting  handled." 
338.    Discussion  by  Wilbur  J.  W.vTsoxt 

In  regard  to  county  bridge  work,  it 
has  become  a  too  widespread  practice 
in  letting  contracts  for  county  bridges 
to  allow  each  bidder  to  submit  his  own 
designs,  together  with  his  bid,  specify- 
ing only  the  loading,  the  factor  of  safe- 
ty, and  sometimes  the  type  of  bridge. 
It  will  readily  be  seen  that  even  in  the 
case  of  plans  for  small  steel  bridges, 
these  requirements  leave  considerable 
latitude  in  design  and  hence  there  is  no 
true  competition  on  the  part  of  the  con- 
tractors. Very  seldom  is  anything  said 
in  the  specifications  about  the  matters  of 
impact  or  distribution  of  concentrated 
loads    (a    very    important    item).      The 
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factor  of  safety  requirement  does  not 
definitely  fix  the  unit  stress  to  be  em- 
ployed. It  is  such  methods  as  this  of 
letting  public  work  which  are  responsi 
ble  for  the  "skinned"  designs  of  short~ 
lived  steel  bridges  so  universally  in  evi- 
dence. 

When  the  same  practice  is  extended 
to  plans  for  reinforced  concrete  bridges, 
other  factors  remain  indeterminate.  The 
writer  has  seen  many  such  invitations  to 
bidders  which  did  not  even  specify  the 
mixture  of  concrete  to  be  used  and, 
besides,  the  "factor  of  safety"  of  rein- 
forced concrete  is  not  nearly  so  defi- 
nite a  quantity  as  it  is  for  structural 
steel. 

Bids  for  county  work  should  prefer- 
ably be  based  upon  complete  plans,  pre- 
pared by  a  competent  engineer,  on  file 
and  should  allow  no  misunderstanding 
as  to  what  is  required.  In  case  contrac- 
tors are  allowed  to  submit  alternate 
plans  with  bids,  such  alternate  plans 
should  never  be  accepted  unless  checked 
over  by  a  competent  engineer.  The 
loose  method  of  calling  for  plans  has 
but  one  thing  to  commend  itself:  it  al- 
lows the  authorities  greater  latitude  in 
placing  the  contract. 

Many  states  have  engineers  in  the 
employ  of  the  state,  whose  duty  it  is  to 
design  small  highway  bridges  for  the 
counties  when  called  upon  so  to  do.  The 
principal  difficulty  with  this  arrange- 
ment seems  to  be  that  the  state  design- 
er is  unable  to  give  sufficient  study  to 
individual  problems.  The  writer  has 
seen  many  examples  of  free  state  bridge 
design  in  many  states,  and  most  of  the 
work  observed  has  been  subject  to  this 
criticism.  A  recent  example  was  a  re- 
inforced concrete  culvert,  designed  by 
the  bridge  engineers  of  a  state  highway 
department,  built  with  flaring  wings 
down  stream  and  straight  wings  up 
stream.  The  designer  probably  never 
saw  the  site  either  before  or  after  the 
bridge  was  built,  or  else  the  stream  re- 
versed the  direction  of  its  flow  during 
tlie  Easter  floods,  which  turned  so  many 
bridges  upside  down  and  wrong  end  to. 

It  would  help  some  if  no  bridge  en- 
gineer were  allowed  to  design  a  bridge 
for  a  site  he  had  never  seen,  nor  for  a 
bridge  the  construction  of  which  he 
could  not  supervise.  Such  a  require- 
ment would  cut  off  some  of  the  writ- 
er's practice,  a  sacrifice  which  he  would 
cheerfully  make  "for  the  good  of  the 
cause." 

The  writer  most  firmly  believes  that 
the  best  results  in  all  bridge  construc- 
tion are  to  be  obtained  by  the  employ- 
ment of  a  bridge  specialist,  a  man  who 
makes  this  work  his  life  study,  requir- 
ing that  the  bridge  specialist  shall  make 
a  careful  study  of  each  bridge  site,  how- 
ever small,  and  prepare  complete  de- 
signs and  specifications  for  its  construc- 
tion. 

\n  expert  bridge  engineer  can  cover 
in  a  few  days'  time  in  the  field,  all  the 
ordinary  construction  carried  out  by  a 
county  in  a  year,  and  the  plans  can  be 
completed  in  the  office  as  needed.  The 
field  work  can  be  taken  care  of.  in  most 
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cases,  by  the  county  engineer,  in  con- 
sultation   with    the   bridge    expert. 

The  cost  of  employing  such  an  expert 
is  small.  One  reason  why  a  bridge  ex- 
pert is  not  more  often  employed  is  that 
the  county  surveyor  or  engineer  often 
considers  himself  thoroughly  competent 
to  do  such  designing.  Often  they  are 
very  competent  men,  but  it  needs  no  ar- 
gument to  prove  that  a  man  who  spends 
twenty  years  doing  one  kind  of  engin- 
eering work  is  more  expert  therein  than 
another  man  who  spends  twenty  years 
doing  fifty  kinds  of  engineering  work, 
as  the  county  or  city  engineer  is  called 
upon  to  do. 

The  writer  has  found  many  cases 
where  city  or  coimty  engineers  were 
afraid  to  tell  their  superiors  that  they 
needed  expert  help,  or  where  they  had 
been  refused  the  help  on  the  basis  that 
they  (the  city  or  county  engineer)  were 
paid  to  do  such  work  themselves. 

The  writer  has  digressed  somewhat 
from  his  text  and  will  return  to  it  long 
enough  to  say  that  the  chief  argument 
for  competition  plans  for  bridges  is  that 
it  opens  up  an  opportunity  for  "graft." 
The  writer  does  not  wish  to  be  under- 
stood as  saying  that  competition  in  de- 
tais,  such  as  types  of  reinforcing,  etc., 
should  not  be  allowed,  subject  to  check- 
ing of  the  engineer  in  charge.  Often  a 
design  can  be  much  bettered  thereby. 
Neither  does  he  wish  to  be  understood 
as  being  in  favor  of  not  allowing  com- 
petitive designs  to  be  submitted  when 
the  original  design  is  made  by  incompe- 
tent engineers  or  else  made  without 
sufficient  study,  in  which  cases  much 
benefit  may  accrue  to  the  county  by 
asking  for  alternate  designs,  but  such 
designs,  if  allowed,  should  always  be 
checked  by  a  bridge  expert  and  should 
preferably  be  designed  under  a  stand- 
ard specification. 


339.     The   Use   of    Lampblack   in 
Concrete 

"Does  the  use  of  a  smalt  amount  of 
lampblack  to  darken  concrete,  zceaken  it 
at  all?" 

339.     Discussion  by  S.  B.  Newberry* 

Relative  to  the  use  of  lampblack  in 
top  surface  of  sidewalks,  I  saw  this 
practiced  at  Dayton,  Ohio,  as  much  as 
fifteen  years  ago.  I  can  see  no  reason 
to  conclude  that  lamp  black,  in  the 
amount  of  5%  or  10%  of  weight  of 
cement,  has  any  weakening  effect.  The 
German  text-books  recommend  lamp- 
black as  an  addition  to  cement,  among 
other  pigments  found  to  be  permanent 
and  non-injurious.  Simple  experiments 
would,  of  course,  determine  this  ques- 
tion. I  cannot  imagine  any  injury  from 
the  use  of  a  moderate  percentage  of 
lampblack  which  would  perceptibly  af- 
fect the  durability  of  sidewalks.  I 
think  it  unlikely  that  any  other  sub- 
stance could  be  found  which  would  give 
anything  like  the  darkening  effect  of 
lampblack  in   small   percentage. 


340.     Fastening  Timber  Plates  to 
Concrete  Walls 

"What  is  the  best  and  most  efficient 
method  of  fastening  a  ^-in.  .v  S-in.  tim- 
ber plate  to  the  top  of  a  concrete  wall? 
What  methods  are  in  most  common  use 
for  either  monolithic  "uvtl  or  block  zi'all? 
?A0.    Discussion  by  C.  R.  Kxapp* 

The  best  and  most  efficient  method 
and  the  one  most  generally  used  in  fas- 
tening the  timber  plate  to  the  top  of  a 
concrete  wall  is  to  place  ;2-in  bolts  in 
the  concrete  4'  to  6'  apart.  The  bolts 
should  go  down  into  the  concrete  at 
least  12",  and  extend  above  w-all  3" 
or  4",  depending  on  thickness  of  plate. 
The  plate  is  then  let  in  over  the  bolts 
and  the  nuts  screwed  down,  holding  the 
plate  close  and  fast  to  the  wall. 

On  small  work  the  upright  reinforc- 
ing rods  are  sometimes  used  if  they 
extend  above  the  wall  far  enough.  The 
plate  is  let  in  over  these  and  rods  bent 
over  and  fastened  to  plate.  In  the  case 
of  concrete  blocks  the  bolts  should  ex- 
tend down  at  least  two  courses  and  be 
held  in  place  by  a  piece  of  flat  iron 
under  the  block. 


340.     Discussion  by  M.  D  .MoRKiixt 

We  find  in  our  building  of  poured 
concrete  houses  that  the  most  satisfac- 
tory   method    for    fastening    the    wood 
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plate  to  the  wall,  is  to  suspend  the 
plate  in  the  forms  on  edge,  and  pour 
up  to  tlie  proper  height,  almost  up  to  the 
under  edge  of  this  plate.  This  plate  is 
bored  with  }^-m.  holes  3'  o.  c.  and  as 
soon  as  the  concrete  work  is  poured, 
this  plate  is  unfastened  and  dropped  into 
place,  tamped  down  to  a  level  at  the 
proper  height  in  the  concrete.  Rein- 
forcing rods  18"  or  so  long,  of  ^-in. ' 
or  ^-in.  steel,  with  the  top  bent  at  a 
short  angle,  are  droppd  through  these 
holes  and  forced  down  into  the  wet  mix- 
ture. 

We  have  found  this  a  very  economical 
and  rapid  way  of  setting  the  plate  level. 
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so  that  when  the  forms  are  removed, 
the  wall  is  ready  to  receive  the  rafters. 
The  accompanying  sketch  shows  this 
method.  We  have  found  it  necessary 
to  have  plate  slightly  less  in  width  than 
the  thickness  of  the  wall,  so  that  it 
could  be  dropped  and  forced  down  eas- 
ily between  the  forms,  allowing  the 
excess  to  work  up  at  the  edge  in  level- 
ing the  plate. 


340.    Editorial  Discussion 

The  method  as  described  by  Mr.  Mor- 
rill in  the  above  discussion  is  very  simi- 
lar to  methods  used  several  years  ago 
by  one  of  the  staff  of  Concrete-Cement 
Age.  We  were,  at  that  time,  building 
a  concrete  church,  the  walls  of  which 
were  of  poured  concrete  to  the  very 
top.  Wooden  forms  were  used,  built 
in  panels  3'  high  and  in  convenient 
lengths,  usually  about  12'.  The  wall 
was  8"  thick  and  the  concrete  was  being 
elevated  by  hand  in  a  specially  designed 
bucket   hoist    arrangement. 

The  problem  of  fastening  the  rafter 
plates  required  quite  a  little  thought 
for  this  was  a  good  many  years  ago  and 
it  was  the  first  problem  of  its  kind  that 
had  come  to,  our  attention.  We  wanted 
to  handle  it  as  cheaply  and  effectively 
as  possible.  Our  solution,  while  simi- 
lar to  Mr.  Morrill's,  was  in  a  way  sim- 
pler, because  our  forms  came  only  to 
the  top  of  the  wall,  were  accurately 
leveled  and  the  concrete  "struck  off" 
at  the  top  of  tlic  forms.  We  handled 
the  work  as    follows : 

When  the  concrete  was  finished  to 
the  top  of  the  wall  for  any  section,  a 
2"  x  8"  plank,  in  which  ^^-in.  holes 
about  24"  on  centers  and  staggered 
across  the  width  of  the  plank,  had  been 
bored,  was  laid  on  top  of  the  concrete. 
Through  the  holes  scrap  pieces  of  ^-in. 
reinforcing  steel,  on  the  average  about 
24"  long,  were  punched  down  into  the 
concrete  until  only  about  2"  of  the  rod 
stuck  up  above  the  face  of  the  plank. 
Within  a  day  or  so,  or  when  the  forms 
were  removed,  a  man  went  along  the 
top  of  the  wall  with  a  2-lb.  sledge  and 
bent  the  rods  over  snugly  into  the  2-in. 
X  8-in.  plank. 

This  seems  to  be  a  very  economical 
and  effective  way  of  anchoring  a  roof 
plate  and  worked  out  very  satisfactorily. 

340.  Discussion  by  Rolf  R.  Newman* 
The  method  I  have  used  in  fasten- 
ing a  timber  plate  to  the  top  of  a  con- 
crete wall  (either  monolithic  or  block) 
has  been  to  use  fs-in.  bolts  about  14" 
long,  spaced  every  4  ft.  The  bolts 
are  bedded  in  the  center  of  the  wall 
and  so  placed  as  to  run  vertically  up 
through  the  plate  (when  placed)  and 
project  enough  to  receive  washer  and 
nut. 


340.    Di.scussion  by  .\.  Morgan  SmithI- 

Holding   the   top   wood   plate   on   the 

top   of   a   concrete   wall    on    which    the 

rafters   rest   is   a   simple   matter   if   the 
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builder  concretes  }i-\n.  bolts  12"  long, 
allowing  about  4"  to  project  above  the 
top  of  wall.  The  bolts  should  be  placed 
about  4  ft.  centers.  It  is  always  best 
about  a  concrete  job  to  make  every- 
thing as  near  everlasting  as  possible, 
so  the  bolts  should  be  galvanized  or 
Sherrardized.  Sherrardized  iron  will 
last   longer   than   the   galvanized. 

Wood  blocks  or  grounds  concreted  in 
the  wall  for  nailing  the  plate  to  may 
be  used,  but  I  have  found  bolts  to  be 
the  best  for  fastening  wood  timbers  to 
a  concrete   wall. 


342.     Concrete  Doors  for  Mauso- 
leums 

"/  believe  it  would  be  possible  to  use 
a  reinforced  concrete  door  to  good  ef- 
fect in  mausoleum   construction.     What 
advice  can  you  give  me?" 
342.    Discussion     by      Bexjamin      A. 

Howes* 

I  have  used  small  pre-cast  concrete 
doors  on  various  jobs  with  entire  sat- 
isfaction. In  the  case  of  a  concrete 
mausoleum  I  think  a  properly  reinforced 
door,  cast  with  proper  rabbets,  would 
be  entirely  successful,  although  it  should 
have  heavy  bronze  hinges.  I  think  a 
steel  or  iron  door  would  give  great 
trouble  from  rusting.  For  my  own 
practice  I  would  prefer  bronze  or  re- 
inforced concrete,  with  all  the  steel  re- 
inforcement thoroughly  protected  from 
rusting  by  the  concrete. 

In  building  reinforced  concrete  septic 
tanks  for  sewage  disposal,  and  in  build- 
ing water  supply  systems,  where  a  hy- 
draulic ram  or  electric  pump  was  in- 
stalled in  connection  with  water  tank. 
I  have  used  small  doors  of  pre-cast 
reinforced  concrete  ranging  in  size  from 
about  18"  X  18"  to  2'  X  3'.  I  used 
these  doors  instead  of  iron  work  to 
avoid   rusting. 

For  hinges  we  used  in  the  concrete 
jamb  massive  wrought  iron  eyes,  made 
of  1-in.  round  rods.  The  doors  were 
cast  from  214"  to  sy,"  thick,  with  bev- 
eled edges  to  swing  tight  in  the  con- 
crete jambs,  which  were  cast  with 
proper  rabbets.  The  doors  were  rein- 
forced by  a  cross  mesh  of  ^-ii-in.  steel 
rods,  4"  apart,  made  by  bending  stan- 
dard 16-ft.  to  18-ft.  rods  without  cut- 
ting, into  a  gridiron  shape.  The  door 
part  of  the  hinge  was  made  by  bending 
1-in.  rods  approximately  the  size  of  the 
periphery  of  the  door  but  slightly  small- 
er. This  bar  was  so  laid  as  to  be 
about  G  ins.  from  3  edges  of  the  door, 
with  upset  ends  projecting  at  the  proper 
hinge  points  to  engage  the  eyes  set  in 
the   jamb. 

The  hinges  were  set  slightly  out  of 
the  plumb  so  that  the  door  would  nat- 
urally tend  to  swing  closed,  and  eyes 
were  cast  in  the  jamb,  and  in  the  door, 
for  fastening  with  bar  or  padlock  if 
desired. 

The  iron  work  showing  was  painted 
one  coat  of  red  lead,  two  coats  of 
asphaltum,  and  the  hinges  greased  with 
thick    axle    grease. 

The    results    have   been    entirelv    sat- 
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isfactory,  although  being  rough  and 
ready  work  in  the  nature  of  design  to 
meet  the   local   requirements. 

*    *     * 

343.     Removing  Rust  Stains  from 
Concrete. 

"What  is  the  best  way  to  remove  rust 
stains   from    concrete   surfaces?" 

343.  Discussion  by  Fred  \V.  Scholz* 
I  have  found  out  from  investigations 

that  oxalic  acid  will  not  attack  the 
concrete,  but  will  probably  not  take  the 
rust  stains  out  either.  Perhaps  it  might 
be  well  to  try  a  solution  of  hydro- 
chloric acid  and  stannous  chloride 
(HCI-fSnCUV  The  solution  should  be 
quickly  applied  and  will  give  good  re- 
sults, provided  the  concrete  has  not  too 
much  carbonate  of  lime  (CaCo,)  in  its 
composition.  If  quickly  applied  and 
then  removed,  it  will  not  attack  the 
concrete,  and  will  also  remove  the  rust 
stains. 

344.  Low  Cost  Concrete  Mauso- 
leum 

"Will  you  please  give  me  some  in- 
formation on  how  to  build  a  concrete 
mausoleum f  Where  could  I  obtain  a 
plan  of  one  that  zvill  cost  from  $joo 
to  $400?" 

344.  Discussion'  by  Bexjamix  .\  HowKst 
In    regard    to    the    construction    of    a 

concrete  mausoleum  to  cost  from  $.'iO0 
to  $400,  I  am  afraid  that  the  appro- 
priation would  allow  no  more  than  the 
building  of  a  rough  and  ready  rein- 
forced concrete  .vault,  of  the  smallest 
practicable  dimensions.  My  suggestion 
would  be  to  make  it  on  the  type  of  a 
receiving  vault  in  the  side  of  a  bank, 
so  there  would  be  a  minimum  of  ex- 
posed concrete  which  would  require  spe- 
cial treating  for  the  sake  of  appearance. 

To  discuss  the  matter  further  we 
should  know  more  details  in  regard  to 
the  problem,  specially  how  many  caskets 
have  to  be  provided  for  and  if  it  can 
be  built  in  the  side  of  a  bank  as  noted 
above. 

Provision  must  be  taken  also  against 
dampness.  By  provision  against  damp- 
ness, I  do  not  mean  waterproofing  but 
precautions  against  condensation  which 
arises   at   certain    seasons   of   the   year. 

345.  Chimney     Construction     in 

Monolithic  Cottages 
'7  am  planning  to  build  several  poured 
concrete  houses  and  want  to  knoiv  the 
best    way    of    building    concrete    chim- 
neys.    What  adz'ice  can  you  give  me?" 

345.  Discussion      by      Wm.      Walter 

SmithJ 
The  advantages  of  one-piece  con- 
crete chimneys  are  almost  too  apparent 
to  require  mention.  On  accoimt  of 
their  solidity,  and  the  consequent  ab- 
sence of  joints  through  which  sparks 
often  pass,  concrete  chimneys  provide 
perfect  protection  against  fires  and 
afford  a  sense  of  security  which  goes 
far    toward    making    home    a    place    of 

•N.  Y.  C. 
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1 — Det.\iled    View    of    Concrete    Chim- 
ney   Construction 
1   this   work  two   S-in.   clay   flue  linings  are 
1    as    inside    forms.      When    concreting    the 
mey.   care  must  be  taken  to  keep  the  con- 
e    from    falling    down    into    the    flue    open- 
On    the    work    shown    a   concrete    board 
fitted  over  one  of  the  stringers  as  shown, 
little   board    with    a    lug    placed    on    it    to 
1  it  over  the  tile  would  do  all   right 


protection  and  repose.  The  same  is 
true  of  concrete  fireplaces,  mantles  and 
hearth-stones.  Such  improvements  are 
not  only  safe,  but  are  also  economical 
since  the  first  cost  is  the  only  expense ; 
there   are   no    repairs. 

The  construction  of  a  concrete  chim- 
ney is  a  simple  matter.  A  firm  footing 
and  a  good  foundation  are  essentials : 
therefore,  if  necessary,  reinforce  the 
foundation  a  couple  of  inches  from  the 
under  side  of  the  concrete  with  steel 
rods  laid  in  both  directions.  The  forms 
for  the  chimney  are  merely  an  outer 
and  an  inner  box  with  6-in.  to  8-in. 
space  between,  in  which  the  concrete 
is  poured.  Since  it  is  considered  better 
practice  to  have  a  separate  flue  for  each 
fireplace,    stove    or    furnace,    the    chim- 


FiG.    2 — CniMNEV    Construction    With    Flue 

I-iNiNcs    From   Above 

This    shows    the    terra    cotta    flue    lining    in 

place    with   the   concrete  being   poured   around 

them 
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ney  is  usually  divided  into  two  or  more 
distinct  passages   for  smoke. 

There  are  patented  forms  on  the 
market  for  molding  monolithic  chim- 
neys ;  but,  owing  to  variations  in  size 
and  shape,  most  builders  prefer  to 
make  their  own  forms.  The  outer 
form  consists  of  two  vertical  wooden 
panels  of  a  length  equal  to  the  height 
of  the  story  of  the  house.  The  third, 
the  middle  side  of  the  form  and  the 
fourth  (if  the  chimney  is  not  part  of 
the  house  or  partition  wall),  is  made 
in  sections  of  1'  to  2'  in  length  to 
minimize  labor  in  placing  the  concrete 
and  to  aid  in  the  correct  locating  of  the 
reinforcing.  The  inner  form  is  in  full 
or  sectional  units  and  is  collapsible  and 
removable.  For  the  inner  form,  most 
builders  prefer  to  use  ordinary  terra 
cotta  flue  lining,  concrete  tile,  stove 
pipe,  etc.,  and  leave  the  same  perman- 
ently in  position.  Two  to  four  inches 
of  concrete  should  be  placed  between 
the  individual  flues  as  insulation. 
Cisdera   for   Aggregate 

For  chimneys,  a  1 :2^<  :5  concrete  is 
preferable  to  a  richer  mix,  as  it  does 
not  e.xpand  so  greatly  when  heated. 
Clinker  cinders  is  the  best  aggregate  at 
the  points  of  highest  temperature. 
Gravel  concrete  ranks  second.  In  gen- 
eral, the  best  concrete  for  the  purpose 
is  made  from  the  stone  which  is  least 
aff'ected  by  fire.  Through  the  attic  and 
above  roof-lines  a  1:2:4  concrete  gives 
the  chimney  greater  strength  and  usually 
makes  unnecessary  the  use  of  guy  wires 
and  rods.  At  the  roof-level,  flashings 
of  copper  sheets  should  be  embedded  in 
the  concrete  to  prevent  rain-water  from 
running  down  around  the  chimney. 
Beinforcing' 

For  residence  chimneys,  vertical  rein- 
forcing rods  about  5^"  in  diameter  are 
generally  used.  These  steel  rods  are 
placed  1"  from  the  outside  of  the  chim- 
ney and  are  located  at  the  corners  and 
opposite  each  concrete  web  between 
the  individual  flues.  They  are  given 
ordinary  column  lacing  with  wire  at 
intervals  of  6"  to  12".  The  rods  are 
well  lapped  and  wired  at  joints,  and 
joints  are  broken  so  as  to  avoid  sec- 
tions of  weakness.  If  for  reasons,  such 
as  roof -symmetry,  the  chimney  is  not 
vertical,  it  then  in  a  sense  becomes  a 
beam  and  must  be  reinforced  accord- 
ingly. The  possibilities  of  this  phase  of 
construction  make  the  concrete  chim- 
ney decidedly  popular. 
Artistic  Effects 

The  decorative  features  of  concrete 
chimneys  arc  merely  limited  by  the 
conception  and  skill  of  the  builder. 
Varied  relief  work  is  possible.  De- 
cidedly pretty  cff'ects  are  obtained  by 
ornamenting  the  chimney  with  tile  in- 
lays in  appropriate  designs.  Of  chief 
interest,  however,  is  the  fact  that  one- 
piece  concrete  chimneys  are  fireproof. 
Tn  burnable  houses,  they  reduce  the 
fire-risk  to  the  minimum.  They  are  the 
finishing  touch  for  fireproof  all-concrete 
residences. 


34.5.    Discussion  nv  A.  Morgan  .Smith* 
Pouring  a  flue  or  chimney  integrally 
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with  the  rest  of  a  building  is  a  saving 
over  brick  and  often  advantages  are 
gained.  But  to  guard  against  the  pos- 
sibility of  a  crack  paralleling  the  chim- 
ney, care  should  be  taken  to  reinforce 
against  this. 
■Wrappinsr   Plue   Iilning' 

I  have  concreted  against  ordinary  stove 
pipe,  but  do  not  advise  this  plan.  The 
better  way  if  stove  pipe  is  used  is  to 
wrap  3  or  4  layers  of  asbestos  paper 
around  the  pipe.  Better  still  is  to  use 
ordinary  burnt  clay  flue  lining  which 
should  be  wrapped  with  asbestos  paper. 
The  paper  allows  for  expansion  and 
also  insulates  the  heat  from  the  con- 
crete. 

Where  stove  pipe  would  be  used  the 
pipe  will  no  doubt  rust  and  pieces  of 
the  pipe  and  asbestos  paper  may  clog 
the   chimney. 

There  should  be  at  least  3"  of  con- 
crete around  the  flue  and  at  intervals 
of  every  3'  there  should  be  j4-in.  rods 
looped  around  the  flue  from  bottom  to 
top  and  at  the  junction  of  floors  at  least 
double  the  reinforcing. 

When  the  chimney  is  in  a  residence 
I  have  found  it  most  practicable  to  de- 
sign the  chimney  breast  and  fireplace 
opening  so  as  to  build  in  a  tile  or  brick 
mantle. 

34.5.     Discussion  by  G.  E.  Hucni.vs* 

Relative  to  chimney  construction,  we 
have  built  chimneys  from  hollow  con- 
crete tile,  using  flue  lining  (clay)  in 
center,  but  have  erected  none  of  the 
rnonolithic  type.  We  figure  the  cost  of 
tile  construction  to  be  about  half  the 
cost  of  a  brick  chimney. 

It  occurs  to  us  that  the  cost  of  erec- 
tion of  forms,  for  poured  chimney  walls, 
would  be  rather  expensive,  and  like- 
wise think  that  without  the  use  of  flue 
linings,  the  absorption  (by  solid  walls) 
of  moisture  would  have  a  tendency  to 
retard  the  action  of  the  gases  and  smoke. 
Within  the  past  year,  we  recall  read- 
ing in  Concrete-Cement  Age  of  some- 
one "yelling  for  help"  to  correct  the 
discoloration  on  monolithic  chimney 
construction.  The  discoloration,  was 
said  to  have  been  due  to  creosote  form- 
ing and  leaking  through  the  walls.  I 
mention  this  incident  simply  to  clinch 
the  argument  that  if  certain  gases  can 
get  out,  moisture  certainly  can  go  in, 
and  the  combination  is  very  bad  for  con- 
crete chimneys. 

345.  Editorial  Discussion 

Under  Question  301,  entitled  "Wrap- 
pmg  Flue  Linings  with  Paper,"  on  p. 
ISl  of  the  .^pril,  1913,  issue,  a  detail  of 
chimney  construction  is  discussed.  Un- 
der Question  308,  page  241,  of  the  May 
issue,  the  matter  of  creosote  staining 
concrete  chimneys  is  discussed.  Each 
of  these  items  should  be  of  interest  in 
the  discussion  of  the  above  question. 
■k     *     * 

346.  Silos  for  Storing  Grain 

"/   am   asked    to    build   four   concrete 

stave  silos  to  be  used  for  storing  grain. 

"They  are  to  be  erected  in  a  rectan- 
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i/uliir  group  and  arc  to  contain  4,000  bus. 
each.  They  arc  to  be  erected  close  to  a 
railroad  track  on  regular  Iowa  soil. 

"Now  ivhat  I  want  to  knozv  is  how 
deep  should  the  foundation  go  to  in- 
sure against  settling.  The  silos  are  to 
be  either  iz'  or  14'  in  diameter.  Hotv 
much  should  the  foundations  extend 
over  the  outside  line? 

"About  6  ft.  below  the  surface  of  the 
ground  is  a  stratum  of  gravel.  Is  there 
any  special  likelihood  of  trouble  on 
account  of  gravel  so  near?" 

346.    Discussion    by   J.    B.    Davidson* 

It  is  our  opinion  that  such  a  silo  will 
store  grain  satisfactorily  when  provision 
is  made  for  caring  for  the  pressure  of 
the  grain.  It  is  customary  to  assume 
that  the  lateral  pressure  of  wheat  in  a 
bin  varies  with  depth,  increasing  from 
zero  at  the  top  until  a  depth  of  about 
40  ft.  is  attained.  At  this  depth  it  is 
about  2^  lbs.  per  sq.  in. 

The  friction  of  the  wheat  on  the 
walls  is  great  and  provision  should  be 
made  for  caring  for  the  stresses  so 
produced.  Steel  plate  grain  bins  have 
failed  by  crumpling  at  the  bottom.  If 
good  solid  gravel  should  be  obtained  for 
the  foundation  we  do  not  think  that  any 
trouI)le  will  develope  by  simply  ex- 
tending the  foundation  well  below  the 
frost  line.  It  is  good  practice  to  rein- 
force the  floor  of  the  bin,  thus  making 
it  carry  the  greater  part  of  the  total 
weight  of  the  grain  stored.  We  assume 
in  this  connection  that  the  floor  will 
rest  upon  solid  ground. 


347.     Cleaning   a    Marble    Monu- 
ment 

"/  have  a  contract  to  clean  a  soldier'.^ 
monument  about  6  ft.  square  at  base  and 
about  so  ft.  high.  This  has  been  up  .}i> 
years  and  never  been  cleaned  before  and 
is  in  bad  condition.  There  is  present  a 
dark  discoloration  and  a  fine  mos.i 
-which  seems  to  have  penetrated  the  mar- 
ble some  little  depth.  What  method  can 
I  use  to  clean  this  off?" 

347.    Editorial  Discussion 

The  object  sought  is  not  to  bring  into 
solution  the  marble  of  the  statue  but 
rather  the  seeking  of  a  solvent  for  the 
organic  matter  which  has  evidently 
eaten  its  way  into  the  pores. 

We  would  be  inclined  to  believe  that 
tlie  best  method  of  taking  oflf  verdigris 
would  be  to  make  a  hot  solution  of  \ 
part  of  hydrochloric  acid  to  4  parts  of 
water,  to  which  should  be  added  a  little 
potassium  chlorate;  the  action  in  this 
particular  case  being  the  oxidation  of 
the  organic  matter,  as  mixtures  will  not 
vaporize  with  any  of  the  bases  except- 
ing ammonia ;  its  oxidizing  and  chlori- 
nating eflfcct,  however,  is  exceedingly 
strong. 

We  should  think  that  good  results 
could  be  obtained  by  this  solution,  if 
kept  hot. 

We  should  think  that  good  results 
could  be  obtained  by  this  solution,  if 
solution  of  acetic  acid  might  be  tried 
with  some  success. 

•Prof,   of   Agric.    Engrg.,    Iowa    Si.ntc   ColIeRe. 
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Correspondence 

An  nrgfent  invitation  to  the  cement  and  concrete  industry 
to  make  itself  felt  at  tlie  Panama-Pacific  Exposition;  a  de- 
scription of  attractive  grarden  ornaments;  an  authoritative 
opinion  of  the  importance  of  coarse  sand  in  pavement  work; 
notes  on  the  construction  of  largfe  and  handsome  stables  and 
two  important  recognitions  of  concrete  stone — these  things 
go  to  make    the   Correspondence   this  month   of  wide  interest. 


A  Cement  Show  at  the  Panama- 
Pacific  International  Exposition 

I  desire  through  the  columns  of  your 
paper  to  call  the  attention  of  the  ce- 
ment trade,  in  all  its  ramifications,  to 
the  fact  that  the  time  has  come  for  all 
intending  exhibitors  at  the  Panama- 
Pacific  Exposition  to  make  their  ap- 
plications for  space  without  delay. 

The  Panama  Canal,  which  someone 
has  aptly  characterized  as  the  "great- 
est liberty  ever  taken  with  Nature,"  is 
.1  triumph  of  American  enterprise  and 
American  engineering  skill.  The  na- 
tion is  justly  proud  of  this  achievement 
and  proposes  to  celebrate  it  by  hold- 
ing an  International  Exposition  in  San 
Ftancisco  in  1915.  I  wish  to  lay  es- 
pecial emphasis  on  the  word  Iiitcnia- 
lional.  Because  of  its  location,  the 
Exposition  is  often  thought  of  as  Cnl- 
ifornia's  Exposition.  While  the  ma- 
jority wish  it  success  and  hope  to  take 
it  in,  a  great  many  people  do  not  seem 
'o  realize  that  practically  everyone  who 
occupies  a  position  of  responsibilify  in 
American  professional  and  industrial 
life  owes  some  direct  thought  and  at- 
tention  to  this   Exposition   ttozu. 

In  a  sense  California  is  the  host.  In 
a  larger  sense,  however,  the  nation  is 
the  host.  The  nation,  through  the 
President  and  the  Congress  of  the  U. 
S.,  has  issued  the  call  and  has  invited 
tvorld-wide  participation. 

The  importance  of  the  event  we  are 
celebrating  is  such  as  to  lift  one's 
thought  above  the  merely  sordid  ques- 
tion, "What  is  there  in  it  for  me?"  The 
Exposition  makes  a  direct  appeal  to 
every  American  citizen — first  to  his  pa- 
triotism and  next  to  his  pride  in  the 
industry  which  he  represents.  It  of- 
fers to  every  beneficiary  of  the  indus- 
trial prosperity  which  has  marked  tlie 
last  decade,  an  opportunity  to  contrib- 
ute to  the  most  effective  educational 
work  that  could  be  undertaken.  A  well 
conducted  International  Exposition  is 
a  great  University  in  which  the  ofiicials 
are  the  regents,  the  exhibits  are  the 
faculty  and  the  public  at  large  is  the 
student  body.  If  this  Exposition  is  a 
success,  everybody  will  be  benefited 
It  is  our  individual  duty  to  imite  in  a 
national  effort  to  insure  this  success, 
regardless  of  whether  we  may  or  may 
not  foresee  any  tangible  individual  ben- 
efits to  result  from  our  participation. 
The  suggestion  has  been  made  that 
because  manufacturers  of  cement  and 
its  products  operate  in  comparatively 
.small  territories  and  are  not  having 
much  trouble  in  disposing  of  their  out- 
put, they  have  little  incentive  for  the 
trouble  and  expense  of  making  an  ex- 
hibit :  that  it  will  be  difficult  to  inter- 
est the  cement  and  cement  products 
trade  unless  direct,  tangible  local  ben- 
efits  can   be   shown.     I   do   not   believe 
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the    trade    will    take    this    narrow    view 
of    the    matter — a    view    unquestionably 

detrimental  to   its  best   interest-^. 

Electricity   and   Cement,   the   Great   Fac- 
tors of  Modem  Civilization 

The  two  great  factors  of  modern  civ- 
ilization are  electricity  and  cement.  The 
more  spectacular  of  these — electricity — 
has  been  featured  at  several  expositions. 
In  1904.  the  year  of  the  last  Interna- 
tional Exposition,  held  at  St.  Louis,  the 
cement  and  concrete  industry  was  a 
"youngster."  Today  the  industry  has 
attained  its  majority.  Every  great 
movement,  every  important  industry  re- 
quires a  certain  amount  of  broadcast 
sowing  to  educate  the  public  mind. 
This  has  been  neglected  in  the  case 
of  the  cement  industry.  Wliile  it  has 
made  great  strides  in  the  last  ten  years 
and  has,  perhaps,  outstripped  most 
other  industries  in  the  matter  of  growth, 
still,  it  has  never  been  properly  intro- 
duced to  the  public  and  the  public  has 
little  conception  of  its  full  importance. 
.\  Cement  Show  of  national  scope, 
properly  conducted  on  a  scale  commen- 
surate with  the  importance  of  the  in- 
dustry, would  furnish  a  most  effective 
and  a  most  economical  advertising  me- 
dium from  which  the  industry  would 
derive  incalculable  benefits,  both  direct 
and  indirect.  It  would  draw  conven- 
tions of  engineers,  contractors,  build- 
ers, dealers,  etc.,  all  of  which  would 
stimulate  the  educational  value  of  and 
interest    in    the    show. 

Hundreds  of  thousands  of  people 
from  all  over  the  world,  representing 
a  picked  and  necessarily  well-to-do  class, 
will  visit  this  Exposition.  They  will 
be  awakened  to  the  importance  of  ce- 
ment in  modern  engineering  work  and 
to  the  diversity  of  uses  to  which  it  may 
advantageously  be  put  in  every  day  life: 
to  its  durability,  its  resistance  to  fire 
and.  withal,  its  artistic  possibilities.  The 
exhibit  would  undoubtedly  exert  a  fa- 
vorable influence  on  the  public  mind  in 
connection  with  legislation  regarding 
dust,  containers,  etc.  .^n  artistic  dis- 
play, associated  w-ith  the  name  of  any 
cement  manufacturing  plant  or  anv 
manufacturer  of  cement  products,  would 
certainly  attract  the  attention  of  visit- 
ors from  the  section  supplied  by  such 
exhibitors. 

The  Palace  of  Mines  and  Metallurgy 
is  comparatively  small  and  the  demand 
for  space  is  going  to  be  heavy.  The 
net  available  area  for  the  entire  indus- 
try in  all  its  branches,  foreign  and  do- 
mestic, is  170,000  sq.  ft.  The  most  I 
lould  set  aside  for  the  cement  industry 
would  be  25,000  sq.  ft.  and  that  would 
be  giving  it  preferential  treatment.  This 
space,  properly  utilized,  would  be  ade- 
quate for  a  representative,  collective 
exhibit  of  the  industry. 

.\  part  of  the  exhibit  might  be  in 
the   form   of  a   small   building  designc.l 


to  represent  in  itself  many  phases  of 
concrete  building  construction,  methods 
of  form  and  cribbing  construction, 
types  of  reinforcement,  methods  of  fin- 
ishing and  coloring  walls,  floors,  ceil- 
ings, etc. 

-viost  o"'  the  work  could  be  shown  in 
various  stages  of  construction,  for  in- 
stanc  :  columns  with  one  or  more  makes 
or  designs  of  forms  adhering  to  the 
concrete  would  show  how  forms  are 
marie  and  fastened  and  how-  they  look 
when  in  place.  By  omitting  the  con- 
crete from  a  section  the  reinforcement 
could  be  shown. 

This  plan  could  be  extended  to  every 
importaiit  part  of  the  building.  Methods 
of  construction,  moulding,  plastering 
and  surface  finishing,  artistic  and  or- 
namental work  of  every  kind,  all  ma\ 
be  shown  in  various  stages,  all  set  into 
the  exact  positions  assumed  in  actual 
work.  The  materials,  tools  and  plant 
would  be  shown  in  conjunction  with 
the  various  exhibits.  Adjoining  th - 
Palace  of  Mines  is  the  Esplanade,  where 
place  could  be  found  for  an  Italian 
garden  to  illustrate  the  adaptibility  of 
cement  to  landscape  gardening.  Cli- 
matic conditions  in  San  Francisco  and 
the  rai)!d  plant  growth  of  this  sect'on 
make  this  possible  even  at  this  late  da^.-. 

To  conclude:  The  educational  and 
advertising  possibilities  of  a  properly 
arranged  Cement  Show  at  this  Exposi- 
tion ari'  unlimited.  It  will  bring  the 
building  public,  on  the  one  hand,  and 
the  architect,  the  enginetr,  the  contraci- 
or,  the  builder,  on  the  other  hand,  into 
close  touch  with  every  detail  of  the 
concrete  industry:  it  will  do  this  urdcr 
conditions  ;irid  in  an  atmosphere  which 
cannot  fail  to  impress  them  favorably. 
It  will  undoubtedly  stimulate  the  de- 
mand for  concrete  over  a  competitive 
material  and  will  educate  the  public  to 
new  or  little  appreciated  uses  for  con- 
crete. The  cement  trade,  in  all  its  ram- 
ifications, can  well  afford  to  spend  a 
hundred  thousand  dollars  or  more,  if 
neces.sary,  on  this  and  reap  a  hundred 
fold   in   erowth   and   expansion. 

T'le  Panama-Pacific  International  Ex- 
position is  providing,  withnut  cost  to 
accepted  exhibitors,  the  housing  and 
necessary  space  for  their  exhibits,  am- 
ple fire  and  police  protection,  general 
janitor  service,  splendid  transportation 
facilities,  one  way  freight  charge  and 
free  return  of  exhibits  to  point  of  ori- 
gin, general  lighting  of  the  buihling, 
cheap  electric  current  for  special  light- 
ing or  power  service.  Exhibitors  are 
assured  of  an  immense  audience  drawn 
from  the  four  quarters  of  the  globe 
and  they  have  the  opportunity  of  se- 
curing valuable  awards  by  the  Inter- 
national Jury. 

Chari.es  E.  V.\n  B.\r\evei.d 
Chief  Dept.  Mines  and  Metallurgy 
Panama-Pacific  Exposition 
San  Francisco 
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Japanese     Garden     Lanterns     of 
Concrete 

The  accompanying  illustrations  show- 
reproductions  in  concrete  of  Japanese 
stone  lanterns.  One  of  the  firm  while 
traveling  in  Japan  a  few  years  ago  pro- 
cured a  number  o£  examples  of  Japa- 
nese stone  lanterns,  and  our  concrete 
department  has  been  very  successful  in 
reproducing  these,  -using  varying  aggre- 
gates. The  forms  were  produced  by 
first  coating  the  lantern  sections  with 
glue,  filling  in  previously  with,  clay  any 
nooks  and  where  necessary  resorting  to 
cores.  Plaster  forms  were  then  mold- 
ed, these  in  turn  were  well  treated  with 
soap  and  the  sections  poured,  using  ag- 
gregates of  crushed  stone  and  cement  in 
various  proportions  calculated  to  pro- 
duce stone-like  surfaces  when  properly 
treated.  These  casts  were  removed 
'from  the  forms  just  as  soon  as  they 
.would  hold  together,  and  the  cement 
skin  washed  off,  leaving  the  stone  ag- 
gregate showing  conspicuously.  We 
found  after  a  little  experimenting  that 
we  could  make  most  interesting  repro- 
ductions, in  fact,  some  of  them  are  si> 
faithful  to  the  original  forms  and  ap- 
pear so  much  like  carved  stone  that 
even  an  expert  would  have  difficulty  in 
distinguishing  them  from  the  original 
stone.  In  some  cases  we  found  it  de- 
sirable to  resort  to  some  chiseling;  very 
little  of  this,  however,  was  done. 

E.  F.  CoE 
President  and  Treasurer 
Elm  City  Nursery  Co., 
New  Haven,  Conn. 

The   Importance   of  Coarse   Sand 
in  Concrete  Road  Work 
I  have  been  much  interested  in  look- 
ing over  the  articles  in  the  Sept.,  19i:i. 
issue    of    your    paper    describing    prac 
tical  methods  of  building  concrete  road^ 
There  is  one  point,  however,  which  m 
experience    in    concrete    surfacing    h;i 
shown  to  be  more  important  than  an 
other,   which   is   scarcely  emphasized  a; 
all  throughout  the  discussion.     I   refi  i 
to  the  selection   of  the  fine  aggregate 
With  all  the  failures  there  have  been  in 
concrete  roads,  it  is  surprising  that   s  ■ 
little  attention  has  been  paid  to  the  fan 
that   very   large   numbers   of   them    an 
due   simply  to  the   selection   of   a   sand 
which  is  not  coarse  enough  to  produce 
a  dense,  hard  wearing  surface. 

Referring  to  the  analysis  of  the  sand 
used  in  the  government  work  at  Chevy 
Chase,  which  is  given  on  p.  lo:!  of  the 
issue  referred  to.  it  will  be  seen  that  it 
is  of  exceptionally  good  quality  from 
the  standpoint  I  have  mentioned.  It 
contains  only  26.2%  passing  a  No.  .'5(1 
mesh  sieve  and  only  1.3%  passing  a  N" 
100  sieve.  It  is  not  sufficient  simply  to 
specify  the  limit  to  the  percentage  pass- 
ing a  No.  100  sieve,  hut  sand  should 
also  be  required  to  have  a  very  large 
percentage  of  particles  coarser  than, 
say.  a  No.  40  mesh. 

Furthermore,  the  selection  of  the  sand 
shfiuld  not  be  left,  as  is  customarily  the 
case,  to  the  "snap"  judgment  of  a  fore- 
man  or  even  an   experienced  engineer. 

October,  I'jts 


It  should  always  be  subjected  to  a  labo- 
ratory test  to  determine  its  strength  in 
mortar  as  compared  with  standard  sand 
mortar  in  the  same  proportions,  mixed 
with  the  same  consistency.  The 
strength  of  the  mortar  made  with  the 
sand  in  question  should  equal  the 
strength  of  the  standard  sand  mortar. 

In  referring  to  this  very  important 
matter,  I  do  not  wish  for  a  moment  to 
undcr-rate  the  importance  of  first-class 
Workmanship,  but  the  fact  is  that,  while 
with  mediocre  workmanship  a  first-class 
surface  often  can  be  obtained  with  the 
right  kind  of  sand,  unless  the  materials 
are  satisfactory,  the  best  of  workman- 
ship will  not  produce  durable  concrete. 
Sa.nfoki)  K.  T)ioMrso.N' 
Consulting  Engineer, 
Newton  Highlands,  Mass. 


Stables     and     Riding     Ring     for 
Thoroughbred   Horses 

The  stables  designed  for  Harry  S. 
Bowcn,  Kound  Hill,  Conn.,  are  very  ex- 
tensive and  I  believe  about  as  complete 
in  every  way  as  it  is  possible  to  have 
them.  They  were  planned  for  thorough- 
bred horses  only. 

All  the  exterior  stucco  was  applied 
on  hollow  terra  cotia  block.  The  en- 
tire inside  walls  throughout  were  ce- 
mented absolutely  smooth  with  Portland 
cement  and  sand,  producing  a  beautiful 
granolithic  surface.  All  the  floors 
throughout  were  of  concrete  granolithic 
linish,  those  in  the  runways  and  the  head 
house  being  divided  into  fi-in.  squares 
with  heavy  jointing  to  act  as  a  foothold 
for  the  horses.     In  the  carriage  rooms 
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and  harness  rooms,  etc.,  the  floor  was 
divided  into  flags  about  2'  square  with  a 
narrow  joint.  All  intersections  of  floors 
and  side  walls  and  all  angles  and  jambs 
of  windows  were  neatly  rounded  or 
coved  so  that  there  were  no  right  angle 
corners. 

Directly  in  front  of  the  stable  there 
was  constructed  a  riding  ring  slightly 
larger  than  the  floor  surface  of  the 
Madison  Square  Garden,  New  York 
City ;  the  idea  being  to  exercise  and 
show  the  horses  in  this  ring  prepara- 
tory to  the  annual  horse  show  at  tlie 
Garden  in  New  York.  The  entire  fence 
enclosure  of  this  riding  ring  was  of  re- 
inforced concrete  finished  with  a  con- 
crete cap.  The  fence  was  approximate- 
ly 4'  6"  high,  stiffened  at  corners,  and 
about  every  8  ft.  with  chamfered  rein- 
forced concrete  posts  6"  x  6"  ;  the  ac- 
tual wall  itself  being  about  2'/2  in.  thick 
of  reinforced  concrete,  and  in  casting 
the  sections,  small  hexagonal  blocks  of 
wood  were  placed  in  a  row  along  the 
upper  part,  which  were  taken  out  after 
the  concrete  had  set,  and  left  openings, 
giving  a  pleasing  decorative  effect.  The 
fence  was  reinforced  with  galvanized 
iron  Clinton'  wire.  After  the  forms 
were   removed   the    fence    was   given    a 

'Clinton   Wire  Cloth   Co.,    Clinton,    .Mass. 
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ing  the   wall  of  the  riding  ting  at  the  left;  helow  are  two  exterior  views  showing  the 
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wash  of  cement  and  sand.  The  exterior 
stucco  work  on  the  stables  was  three 
coat  work,  the  first  being  a  heavy 
scratch  coat  of  Portland  cement  and 
sand;  the  second  coat  of  Portland  ce- 
ment and  sand  was  left  from  the  rough 
float,  and  the  finishing  coat  was  a  mix- 
ture of  very  gritty  white  Cow  Bay  sand 
mixed  with  Blanc  Portland  cement,  in 
a  proportion  of  about  one  and  one.  It 
was  dashed  on  leaving  a  beautiful  buff 
white  tapestry  surface.  It  was  the  most 
successful  piece  of  stucco  work  that 
ever  has  been  done  for  this  office  and 
after  almost  three  years  seems  to  show 
no  discolorations  of  any  kind  whatever. 
Arthur  W.\rk 
Arch.,  N.  Y.  C. 


I'ses  of  cement  are  of  interest  not 
only  to  the  architect,  the  engineer,  the 
contractor  and  the  builder,  but  they  are 
of  deep  importance  to  every  home  own- 
er who  wants  belter  construction  at  less 
cost,  to  every  tenant  who  wants  the 
most  for  his  rent  money  in  house  com- 
fort and  protection  against  fire,  to  every 
citizen  who  has  the  city's  welfare  at 
heart  in  sanitary  buildings,  more  beau- 
tiful architecture  and  safer  construc- 
tion. Out  of  concrete  will  be  built  the 
enduring     monmnents     of     the     future. 


An    Estimate   of   Good   Concrete 
Stone 

.\s  to  our  experience  with  manufac- 
tured stone,  we  desire  to  say,  frankly, 
that  in  our  opinion,  the  product  known 
as  Cut  Cast  Stone,  which  we  are  using 
in  several  projects,  with  great  success, 
is  a  most  admirable  substitute  under 
certain  conditions  for  more  expensive 
materials,  and  has,  in  our  opinion,  also 
a  great  future,  not  that  we  should  pre- 
fer it  to  the  actual  stone  itself,  that  it 
is  made  to  resemble,  but  we  would  not 
hesitate,  in  certain  circumstances  to  sug- 
gest to  our  clients,  its  liberal  use  in 
their  place.  We  are  now  erecting  three 
large  buildings  for  the  Police  Depart- 
ment," and  the  exteriors  of  these  build- 
ings are  entirely  faced  with  Cut  Cast 
.Stone,  the  results  of  which  have  been 
very  successful,  and  excited  much  in- 
terest by  all  who  have  seen  these  build- 
ings. These  buildings  when  first  laid 
up  in  this  material,  were  somewhat  cold 
in  appearance,  but  after  a  few  months' 
weathering,  have  attained  a  warm  and 
creamy  appearance  which  is  most  pleas- 
ing to  the  eye,  and  seems  impossible  to 
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be  distinguished   from  a   buff  limestone 
wall. 

We  have  found  that  this  material 
takes  the  carver's  tools  exceedingly 
well,  and  weathers  quickly  into  its  prop- 
er color. 

We  have  also  used  this  material  in 
conjunction  with  brick  in  a  large  brick 
house  with  excellent  results,'  the  stone 
having  the  virtue  of  soon  toning  down 
with  the  brick,  and  avoiding  the  harsh 
and  sharp  contrasts  which  marble  and 
new  limestone  frequently  give  with  some 
face  brickwork. 

In  addition  to  the  use  of  this  cut 
cast  stone  product,  we  are  about  to 
erect  a  building  entirely  built  of  a  cut 
cast  granite  which,  for  an  imitation  of 
the  real  stone,  is  most  amazing. 

The  greatest  difficulty  we  have  had  in 
the  use  of  this  product  is,  in  the  main- 
taining of  the  integrity  of  the  arisis, 
for,  in  the  transportation  and  handling 
from  a  great  distance  of  large  quanti- 
ties of  this  artificial  stone,  frequently 
laid  out  in  delicate  and  intricate 
forms,  these  are  apt  to  be  damaged  and 
broken,  and  while  they  are  repaired 
either  before  or  after  setting,  the  dam- 
age is  always  apparent,  and,  in  our 
opinion,  never  can  be  quite  eradicated. 

This  we  feel  is  the  greatest  peril  in 
its  future  use.  although  careful  and  or- 
ganized handling  will  correct  much  of 
this   danger. 

Hoppix  &   KOEN 
Archs.,  X.  Y.  C. 


Preferable    to    Natural    Product 

My  experience  with  this  artificial  cut 
cast  stone  prior  to  the  use  in  the  Geneva 
City  Hall  structure  has  been  confined  to 
small  quantities  in  different  buildings  in 
the  last  few  years. 

It  has  proven  so  satisfactory  as  to 
warrant  its  more  extensive  use.  In  this 
I  find  a  product  of  concrete  which  de- 
parts from  the  appearance  of  imitation 
and  has,  in  my  estimation,  some  quali- 
ties which  recommend  its  use  in  prefer- 
ence to  the  natural  product. 

It  lends  itself  well  to  architectural 
detail  and  it  is  easy  to  carry  out  tones 
and  color  harmony. 

While  my  first  thought  in  the  use  of 
manufactured  stone  was  economy, 
(which  I  believe  in  costs  is  not  of  suf- 
ficient amount  to  be  much  considered') 
1  now  feel  that  it  is  entitled  to  an  equal 
showing  with  the  natural  products  which 
it   represents. 

Lloyd  Philo  Ad.\ms. 
Arch.,  Geneva,  X.  Y. 


Following  the  preservation  of  the 
Ivgyptian  mummies  in  the  British  mu- 
seum, London,  by  the  addition  of  a 
concrete  roof,  it  is  but  a  natural  thing 
that  concrete  should  be  used  to  give 
pl'-asure  to  the  live  children  of  Bos- 
ton by  converting  the  Old  Common  pond 
into  a  wading  pool  for  the  little  people 
of  Boston. 


:c   illustrations  showing  details  of  a   ren- 
c  on   Long  Island  elsewhere  in  this  issue. 
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Concrete  on  a  Kansas  Farm 


BY  CHABI-ES  DILLON* 


The  how  to-do  it  value  of  this  article  is  purely  eren- 
eral.  It  tells  how  a  farmer  added  much  to  the  value  of  his 
property  by  numerous  odd  uses  of  concrete.  It  should  enggest 
to  contractors  who  are  in  communities  where  they  can  do  Just 
such  work  how  business  may  he  expected  from  the  farmer 


When  Tom  Hubbard  bought  his  farm 
in  Kansas,  in  1889,  it  carried  a  large 
mortgage,  thousands  of  small  stones, 
one  medium-sized  spring  surrounded 
with  mud,  and  no  improvements.  There 
were  200  acres  of  it,  some  of  it  farmed 
to  death  by  a  man  who  imagined  that 
Kansas  land  would  give  corn  crop  after 
corn  crop  indefinitely. 

The  Hubbard  place  now  is  called 
Roseland,  and  is  near  Kimball,  which  is 
in  Neosho  county,  Kansas.  Roseland  is 
the  concrete  example.  I  don't  believe 
that  many  farms  in  this  country  give 
better  proof  of  how  concrete  makes  for 
comfort.  Tom  Hubbard,  of  Roseland, 
finds  his  chief  joy  in  fashioning  things 
of  concrete.  Not  freak  ideas,  but  the 
important,  useful,  convenient  and  health- 
preserving  comforts  that  can  be  made 
with  this  material  when  you  know  how. 

To  erect  a  water  storage  tank  of  large 
capacity,  Mr.  Hubbard  says,  involves  too 
much  expense  for  the  ordinary  farmer. 
Therefore  when  a  monolithic  silo  was 
built  at  Roseland,  a  year  ago.  it  carried 
a  water  tank  at  the  top.  Some  men 
use  iron  for  this  kind  of  tank,  but  Mr. 
Hubbard  made  his  of  concrete,  using  the 
same  forms  that  were  used  iiv  building 
the  silo.  This  elevated  storage  tank 
serves  a  double  purpose,  obviously.  It 
supplies  sufficient  pressure  to  operate 
every  faucet  in  the  house,  bath  room, 
kitchen  and  butler's  pantry.  It  will,  in- 
deed, throw  a  stream  almost  over  the 
house  and  so  gives  a  fairly  trustworthy 

•Until  recently  of  the  faculty  of  Kansas 
Agricultural  College,  Manhattan,  Kans. 


fire  protection   from  its  4ii-ft.  elevation. 

This  tank  holds  202  bbls.  of  water. 
It  is  filled  rapidly  from  a  little  spring 
around  which  Hubbard  blasted  out  a 
cavern  50'  deep  in  the  rock  and  this  has 
filled  and  overflowed  into  a  great  reser- 
voir which  has  a  concrete  bottom  and 
sides.  Pipes  lead  from  it  to  the  gasoline 
pumping  plant,  which  fills  several  tanks 
like  the  one  described. 

Other  concrete  comforts  at  Roseland 
are:     Concrete  sills  nr  rurlis   for  every 
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The  cyclone  cellar  cost  Mr.  Hubbard 
very  nearly  $250,  but  here  again  he  ad- 
mits that  more  money  was  spent  than 
was  needed.    The  cellar  is  12'  x  36'  x  22'. 

The  concrete  floors  around  the  water- 
ing troughs  are  6"  thick.  They  cost 
about  $1  a  sq.  yd.,  and  were  laid  exactly 
as  sidewalk  is  laid. 


ience  near  the  home,  about  2,000'  of  it : 
a  concrete  fence  1'  thick,  3'  6"  high  and 
300'  long  around  a  hog  lot ;  concrete 
retaining  walls  around  the  spring,  pre- 
venting surface  water  from  flowing  into 
feed  lots ;  concrete  drinking  troughs  for 
all  animals ;  concrete  floors  in  all  barns 
and  feed  lots — corrugated  to  prevent 
slipping;  concrete  drinking  troughs  for 
poultry  and  concrete  bathing  pools  for 
hogs.  There  are  concrete  walks  every- 
where about  the  farm  headquarters  and 
about  4,000  ft.  of  concrete  walk  to  the 
railway  station.  The  porches,  and  the 
walks  and  the  platforms  around  the 
hired  men's  homes  are  of  concrete.  Cat- 
tle do  not  stand  in  mud  when  they  drink. 
They  stand  on  concrete  platforms.  In 
the  winter  they  can  stand  in  a  concrete- 
floored  feeding  pen.  roofed  and  closed 
on  all  sides  except  the  one  that  gets  the 
sun  of  an  afternoon.  The  concrete  sew- 
er system,  nearly  2,000  ft.  of  it,  insures 
health  and  cleanliness.  There  are  con- 
crete cisterns  to  catch  drainage  from  the 
big  barns,  four  in  number ;  an  ice  house 
of  concrete  and  a  cellar  of  the  same 
material.  The  garden  is  irrigated  from 
an  elevated  concrete  tank.  The  farm  is, 
indeed,  an  excellent  example  of  just 
what  may  be  done  to  improve  country 
living  in  the  use  of  material  which  is 
■cheap,  most  of  which  is  obtainable  on 
or  near  your  own  farm. 

The  comforts  at  Roseland  are  not  the 
comforts  of  a  rich  man.  They  are  with- 
in the  means  of  the  ordinarily  prosper- 
ous farmer  or  suburbanite.  He  didn't 
put  in  his  concrete  in  one  lot,  either. 
Instead  of  buying  another  50  acres  when 
his  bank  account  was  larger  than  usual 
he  spent  a  part  for  some  improvement 
of  what  he  already  owned.  Concrete 
presented  the  finest  opportunity,  in  his 
opinion,  and  he  used  it. 

Probably  the  most  attractive  feature 
of  Mr.  Hubbard's  story  lies  in  the  fact 
that  the  comforts  he  has  provided  with 
■concrete  are  within  the  reach  of  men  of 
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moderate  means.  In  completing  the  curb 
for  his  fence,  for  instance,  Mr.  Hubbard 
had  a  ditch  dug  6  in.  deep  and  about 
8  in.  wide.  The  posts,  which  are  of 
cedar,  were  first  put  into  the  ground  in 
holes  8'  apart  and  2'  deep.  Into  the 
trench  between  the  posts  the  men  put 
some  coarse,  broken  limestone,  and  into 
this  broken  stone  poured  a  thin  cement 
mortar,  or  "soup,"  as  the  men  call  it. 
When  this  mortar  set,  the  broken  stones 
were  a  solid  mass.  Above  the  ground 
form  boards  were  set  6"  high  and  filled 
with  small  stone  and  cement  mortar 
made  of  sand,  chats  (from  the  zinc 
mines  not  far  away)  and  cement,  thus 
giving  a  concrete  fence  foundation  about 
1  ft.  high  from  the  bottom  in  the  trench 
to  the  top  above  the  ground.  It  is  be- 
lieved that  the  cedar  posts  will  last  for 
many  years  in  this  setting,  as  posts  in 
concrete  do  not  rot.  Some  of  Mr.  Hub- 
bard's fence  curb  is  more  elaborate  than 
that  described.  Mr.  Hubbard's  concrete 
curb  for  the  fence  cost  from  $-4  to  $7 
a  cu.  yd.    This  included  the  trench. 

A  corrugated,  concrete  floor  in  one  of 
his  barnyards,  80'  by  80',  cost  from  $4 
to  $6  a  cu.  yd. ;  but  here  also  Mr.  Hub- 
bard used  more  concrete  than  almost 
anyone  else  would  think  necessary.  With 
a  foundation  of  cinders  or  chats,  this 
barnyard  floor  could  be  laid  exactly  as 
sidewalks  are  laid,  and  for  about  the 
same  price.  Mr.  Hubbard's  concrete 
sidewalks  around  the  fields,  a  luxury  if 
ever  there  was  one,  cost  about  $1  a 
sq.  yd.  These  concrete  walks  are  ."i'  6" 
wide  and  G"  thick.  They  are  laid  on 
chats. 

The  tank  on  the  top  of  the  silo  cost 
about  $10  a  cu.  yd.  It  was  built  exactly 
as  the  silo  was  built,  with  the  same  re- 
inforcing. The  floor  of  this  tank  con- 
tains about  7  yds.  of  concrete,  and  the 
sides  about  4^  yds.,  which  makes  the 
total  cost  for  the  tank  about  $100.  This 
includes  the  labor  and  material  for  re- 
inforcing. 


A  Definite  Proportion  for 
Cement 

In  a  recent  issue  of  the  loica  Engin- 
eer, Stanley  Macomber,  city  engr.  of 
Ccntralia,  Wn.,  states  that  a  number  of 
engineers  in  southwestern  Washington 
are  using  clauses  similar  to  the  follow- 
ing in  connection  with  their  specifica- 
tions for  concrete  work: 

Every  cu.  )'d.  of  concrete  1 :3  :6  mix- 
ture shall  contain  at  least  4  sacks  of  ce- 
ment. 

Every  cu.  yd.  of  concrete  1 :3 :5  mix- 
ture shall  contain  at  least  iYz  sacks  of 
cement. 

Every  cu.  yd.  of  concrete  1:1:1  mix- 
ture shall  contain  at  least  12  sacks  of 
cement. 

Every  2  cu.  ft.  of  top  mixture  1 :2 
shall  contain  at  least  1  sack  of  cement. 

For  cement  over  this  amount  nothing 
will  be  paid  the  contractor. 

For  every  sack  of  cement  under  the 
above  amount  the  regular  price  shall  be 
deducted  from  the  total  sum  due  to  the 
contractor. 

The  contractor  to  figure  on  the  above 
amounts  rather  than  on  the  direct  mix- 
ture. 

.\rrangements  must  be  made  with  the 
city  engineer  for  the  proper  inspection 
of  the  amount  of  cement  used. 

During  the  day  the  inspector  tries  to 
keep  the  mix  as  near  correct  as  possible 
and  at  night  the  empty  sacks  are  count- 
ed and  a  material  slip  filled  out,  signed 
liy  the  inspector  and  the  contractor.  A 
copy  is  given  the  contractor  and  a  copy 
put  on  U\q  in  the  oftice.  \\lien  it  comes 
to  a  final  settlement  these  slips  are  tak- 
en as  receipts  for  the  amount  of  ce- 
ment used.  The  amount  of  cement 
hauled  onto  a  job  is  also  kept  in  this 
manner  as  a  check. 
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Standardization   of   Concrete 
Work 

In  a  recent  paper  presented  to  the 
Institution  of  Engineers  of  the  River 
de  la  Plate,  South  America,  H.  L.  Rogers, 
after  describing  the  methods  of  cement 
testing  in  the  Argentine  Republic  and 
giving  full  details  as  to  the  various 
sands  and  building  materials  used  there, 
sums  up  the  situation  in  that  counrty 
so  far  as  building  construction  is  con- 
cerned in  the  following  words : 

"Concrete  work  in  Argentina  sufTers 
from  want  of  standardization.  Selec- 
tion and  combination  of  available  mate- 
rials is  unscientific  and  wasteful.  Con- 
crete does  not  enjoy  the  reputation  that 
it  deserves  simply  because  it  is  not  so 
well  understood  as  a  building  material 
as  is  brickwork,  steelwork,  or  timber- 
ing. Much  of  the  concrete  work  done 
in  this  country  is  very  inferior  and 
might  have  been  better  done,  in  many 
cases,  in  plain  brick.  Yet  concrete  is  far 
stronger,  should  be  much  more  imper- 
meable, and  should  be  cheaper  than  any 
other  constructional  method." 
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Reinforced  Concrete  Apple 
Cannery 

Six  miles  south  of  the  battlefield  of 
Ciettysburg  on  the  line  of  the  Western 
Maryland  R.  R.,  surrounded  by  some  of 
the  finest  fruit  country  in  the  world,  is 
the  station  of  Orrtanna,  where  the  Orr- 
tanna  Canning  Co.  is  building  an  up- 
to-date  and  efficient  plant.  The  distance 
from  usual  building  supplies  and  from 
skilled  labor  made  the  erection  of  a 
canning  plant  with  a  capacity  of  1,000 
bus.  of  apples  per  day  an  unusually  dif- 
ficult problem  in  view  of  the  fact  that 
the  owners  wished  to  use  a  fireproof 
construction  and  to  eliminate  insurance 
and  maintenance  cost. 

The  large  farm  purchased  by  the  com- 
pany could  supply  quantities  of  rough 
stone  suitable  for  crushing,  and  this, 
coupled  with  the  fact  that  the  plant  of 
the  Tidewater  Portland  Cement  Co.  is 
located  at  no  great  distance,  making  ce- 
ment available  at  the  minimum  price, 
pointed  to  reinforced  concrete  as  the 
logical   solution  of  the  problem. 

The  factory  building  proper  is  255' 
long  X  32'  wide  with  an  ell  100'  x  20', 
the  central  portion  being  two  stories  in 
height  and  the  rest  of  the  building  hav- 
ing walls  about  10  ft.  high.  There  are 
two  basements,  one  GO'  x  32',  the  other 
20'  X  40'.  The  different  parts  of  the 
plant  are  separated  by  firewalls  of  con- 
crete, which  will  be  provided  with  auto- 
matic fire-doors. 

To  erect  the  double  walls,  which  con- 
sist of  one  3-in.  and  one  4-in.  wall  with 
a  2'/2-in.  continuous  air  space  and  rein- 
forced throughout  with  wire  and  steel 
rods,  two  hollow  wall  machines'  were 
used,  securing  a  building  that  is  damp 
proof  and  of  uniform  temperature  with- 
out the  use  of  any  forms.  It  is  inter- 
esting to  note  that  even  the  cider  tank 
in  the  basement  and  the  setting  for  150-h. 
p.  Coatesville  boiler  were  built  with  these 
hollow  wall  machines.  Four  hundred 
barrels  of  cement  were  used  for  the 
walls  of  the  building  and  as  the  stone 
was  crushed  by  the  owners  of  the  build- 
ing, no  account  was  kept  of  the  quan- 
tity used,  but  judging  from  the  amount 


of   cement,  in  the  neighborhood  of  350 
cu.  yds.  will  be  required. 
Construction    Details 

All  corners,  including  window  jambs, 
are  rounded  and  the  entire  building  in- 
side and  out  will  be  finished  \vith  a  coat 
of  cement  plaster.  The  only  wood  used 
is  in  the  door  and  window  frames  and 
the  frame  of  the  roof,  the  roof  itself 
being  of  slate,  requiring  two  car  loads, 
or  325  squares. 

The  euipment  of  the  factory  will  be 
of  the  latest  type  and  will  embody  a 
number  of  original  ideas  invented  by  the 
owners.  The  apples  will  be  received  at 
the  northern  end  of  the  plant  and  the 
two-story  portion  contains  the  machin- 
ery for  preparing  and  canning.  The 
cores  and  peelings  are  carried  by  a  con- 
veyor into  the  ell,  where  they  will  be 
taken  care  of  by  two  hydraulic  presses. 
The  cider,  being  later  evaporated,  is  mar- 
keted as  boiled  cider.  The  remainder 
of  the  building  provides  ample  storage 
for  supplies  and  stock.  The  owners  be- 
lieve that  they  have  secured  the  most 
satisfactory  construction  for  this  type  of 
building  yet  devised,  as  the  entire  build- 
ings were  constructed  by  cheap,  local 
lalior  under  the  supervision  of  the  own- 
ers. 


The  Use  of  Pipe  Falsework 

A  recent  issue  of  Beton  u.  Eiscn  puli- 
lishes  a  description  of  the  renovation  of 
the  dome  of  a  church  in  Baden,  where 
steel  pipe  falsework  was  used  by  the 
Dyckerhoff  &  Widmann  Construction 
Co.  The  dome  was  about  120  ft.  aljove 
floor  level.  The  details  of  the  scafi'old- 
ing  used  are  shown  in  the  accompany- 
ing .sketch  and  the  specifications  re- 
quired that  it  support  a  load  of  1,200 
kg.  sq.  m.  (240  lbs.  per  sq.  ft.).  It  con- 
sisted of  sections,  each  made  up  of  10- 
ft.  to  20-ft.  steel  pipes  3"  in  diameter 
with  walls  0.13"  thick.  At  the  joints 
steel  pipes  of  slightly  smaller  diameter, 
about  20  ins.  long  were  used.  These 
were  fitted  inside  the  first  steel  pipes 
and  had  at  the  center  a  5-in.  wide  steel 
band  of  the  same  diameter  as  the  outer 
pipes.  Consequently  the  larger  diameter 
pipes   were   separated    from   each    other 


liy  the  steel  band,  and  at  the  same  time 
had  a  strong  bond  at  the  joints,  since 
there  were  both  inside  and  outside  steel 
pipes. 

Angle  irons  in  horizontal  and  inclined 
position  were  used  as  diagonal  and 
transverse  supports.  The  bases  arc  com- 
posed of  iron  shoes  resting  on  wooden 
or  concrete  beds.  The  upper  working 
platform  was  of  the  usual  wooden  type 
resting  on  I-beams,  bolted  to  the  iron 
falsework. 


The  Harl)or  City  Cement  Co.,  Ev- 
erett, Wn.,  has  been  successful  in 
landing  a  substantial  number  of  sewer 
tile  contracts  this  season.  The  contracts 
in  the  city  of  Everett  and  Snohomish 
county  will  total  about  26  miles  of  tile, 
ranging  from  4-in.  to  24-in.  In  all  this 
work  the  company  has  won  out  against 
the  stiff  competition  of  large  clay  prod- 
ucts concerns.  The  company's  business 
this  season  will  run  about  $30,000.  The 
plant  is  fitted  with  a  double  Thomas 
machine  which  is  kept  running  night 
and  day.  C.  M.  Robbins  is  manager  of 
the  company  nad  H.  W.  Shaw  is  presi- 
dent. 
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A  New  System  of  Concrete  Coast 
Protection 

A  new  design  of  reinforced  concrete 
coast  protection  has  been  developed  by 
a  Dutch  engineer  named  De  Muralt. 
The  coast  where  the  protection  is  to  be 
used  is  first  leveled  off  at  a  certain  angle 
and  firmly  tamped  down.  Then  the  rein- 
forced concrete  slabs  8'  long,  6'  wide 
and  4"-5"  thick  are  made.  For  this 
purpose  stair-like  molding  beams  are 
used,  as  seen  in  o  a  (Fig.  1).  These 
are  laid  exactly  parallel  to  each  other  at 
intervals  of  6  ft.,  their  lower  ends  be- 
ing at  the  same  level.  The  pins  b. 
driven  into  the  ground  above,  hold  the 
beams  in  place.  Piles  c  are  then  driven 
into  the  ground  at  intervals  of  about 
1  ft.,  their  ends  being  left  to  project 
about  Yz  in.  out  of  the  ground.  Over 
tlicse  piles  expanded  metal  mesh  is  laid 
and  nailed  down  on  the  piles  c.  After 
a  riser  board  d  has  been  bolted  to  the 
bolt  e  at  the  lowest  step,  the  concrete 
is  placed  at  the  lowest  step.  Then  this 
step  is  covered  by  means  of  a  board  g, 
and  thus  each  step  is  finished  until  the 
entire  section  looks  as  seen  at  the  right 
of   Fig.  1. 

For  banks  exposed  to  sea  water  and 
to  storms,  the  concrete  is  used  mixed 
.■?:l:r):8,  using  cement,  trass,  sand  and 
gravel  respectively.  The  spaces  between 
the  concrete  slabs  are  filled  out  with 
T-shaped  reinforced  concrete  beams, 
shown  in  Fig.  2.  The  templates  a  are 
inverted  and  laid  upon  the  steps  as 
shown  in  Fig.  3.  Aliout  3  ins.  or  4  ins. 
of  the  edges  of  the  concrete  slabs  pro- 
trude on  either  side.  The  ground  be- 
tween the  slabs  is  excavated  down  to 
a  certain  depth,  usually  2  ft.,  the  pro- 
jecting ends  of  the  slabs  well  oiled,  and 
the  trench  and  space  between  the  slabs 
filled  with  concrete.  Into  the  grooves 
h  found  on  the  reverse  sides  of  beams 
a.  boards  i  are  placed,  which  smooth  the 
concrete  surface  beneath  and  are  left 
there  until  the  concrete  has  set. 

The  same  procedure  is  followed  with 
the  transverse  frames  to  produce  a  com- 
plete frame,  which  holds  the  slabs  in 
place  without  developing  a  rigid  con- 
nection with  them,  thus  giving  enough 
movement  to  the  slabs  to  prevent  crack- 
ing. It  is  for  this  reason  that  the  edges 
of  the  slabs  are  oiled  before  being  cov- 
ered with  concrete.  To  strengthen  the 
frames,  reinforcement  shown  in  ;'  (Fig. 
3)  are  used,  also  of  expanded  metal. 
The  outside  frame  k,  most  exposed  to 
the  sea  waves,  is  built  extra  strong. 
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Preventing  Cracks  in  Poured 
Cement 

In  the  July,  1913,  issue,  page  35,  some 
correspondence  was  published  discussing 
methods  of  preventing  cracks  when 
pouring  sections  such  as  bridge  balus- 
ters. In  the  correspondence  above  re- 
ferred to  a  suggestion  was  made  that 
the  concrete  should  be  poured  in  as  far 
as  a  projecting  top  and  allowed  to 
set  before  placing  the  top  part  of  the 
baluster.  It  is  also  suggested  that  con- 
traction cracks  might  be  caused  by 
handling  the  mixture  too  wet. 

A  letter  recently  received  from  a  con- 
tractor in  Lebanon,  Pa.,  discusses  the 
matter  as  follows : 

''The  cracking  in  the  concrete  is 
easily  overcome  in  the    following   way : 


The  molds  should  be  oiled  well  with 
coal  oil.  The  concrete  should  be  mixed 
to  a  consistency  where  it  will  run  freely, 
using  about  1 :2  mix.  The  mold  should 
be  poured  as  rapidly  as  possible  and 
when  it  is  full  it  should  be  puddled  and 
stirred  with  a  light  iron  rod ;  a  1"  by 
Ys"  is  a  good  size. 

"The  outside  of  the  mold  should  then 
be  rapped  with  a  hammer  so  as  to  set- 
tle down  the  concrete.  It  will  be  found, 
then,  that  it  is  necessary  to  put  in  more 
concrete  to  fill  up  the  mold.  It  should 
be  rapped  thoroughly  every  15  or  20 
minutes  until  it  has  taken  its  initial 
set.  No  trouble  ought  to  be  experienced 
when   this  method  is   followed." 


An  exceedingly  heavy  rain  storm  of 
July  20  and  21  along  the  line  of  the 
Los  Angeles  aqueduct  developed  a 
trying  test  on  the  aqueduct  construc- 
tion. One  and  one-half  inches  of  rain 
fell,  according  to  Ch.  Eng.  Mulholland, 
and  the  water  came  down  Jawbone  can- 
yon 4'  in  depth.  The  Cameron  canyon 
was  also  flooded  and  the  adjacent  sec- 
tion of  the  aqueduct  was  covered  with 
9'   of  debris. 

The  roof  of  the  covered  portions  of 
the  aqueduct  is  designed  to  carry  a 
load  of  6'  of  gravel.  The  washed  down 
material  did  no  damage  and  caused  no 
caving  in  of  the  roof.  It  is  a  very 
satisfactory  test   on   the  construction. 


Fig.  2 — Inverti 
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A  Pressure  Test  with  Wet  Concrete 


In  order  to  determiiif.  if  possible, 
proper  figures  of  strength  and  factors 
of  safety  to  be  used  in  designing  forms, 
the  Aberthaw  Construction  Co..  Boston. 
Mass.,  has  recently  made  some  tests  of 
the  pressure  of  wet  concrete.  The  tests 
were  made  on  small  area  columns  where 
it  was  easy  to  obtain  a  high  pressure 
head  in  a  short  time.  They  are.  there- 
fore, mainly  applicable  to  that  condition 
of  laying  concrete.  Besides  this,  how- 
ever, the  tests  are  of  considerable  value 
in  connection  w'ith  general  form  design, 
particularly  in  showing  that  somewhat 
heavy  forms  are  more  than  justified. 

The  Apparatus  TTsed 

In  each  column  tested  were  placed  six 
ordinary  hot  water  bags  at  vertical  in- 
tervals of  3'.  These  bags  were  filled 
with  water  and  carried  inside  a  test  tube 
containing  mercury  and  having  a  glass 
tube  run  through  the  rubber  stopper  in 
the  neck  of  the  hot  water  bottle  to  a 
point  well  below  the  level  of  the  mer- 
cury in  the  test  tube.  This  glass  tube 
was  in  each  case  bent  out  to  go  outside 
the  column  siding  and  then  bent  up 
again  as  shown  in  Fig.  1.  The  mer- 
cury levels  indicated  on  the  glass  tubes 
were  read  on  each  tube  after  the  column 
was  filled  with  concrete. 

.\s  the  concrete  is  poured   it   presses 


directly  against  the  surface  of  the  hot 
water  bag.  The  reaction  is  transmitted 
to  the  water  in  the  bag  and  is  equal 
to  the  concrete  pressure.  This  water 
exerts  the  same  pressure  on  the  surface 
of  the  mercury  in  the  test  tube,  forcing 
mercury  to  rise  in  the  small-bore  glass 
column.  The  pressure  in  inches  of  mer- 
cury, w-hich  is  readily  translated  into 
lbs.  per  sq.  in.,  is  given  by  the  difference 
in  level  between  the  mercury  in  the 
test  tube  and  that  in  the  column.  As 
the  pressure  is  figured  from  a  fluid  head 
the  area  of  the  bag  exposed  has  no  in- 
fluence. 

As  the  mercury  in  the  test  tube  is  not 
visible  after  the  concrete  is  poured  it 
was  necessary  to  calibrate  in  order  to 
determine  the  pressure  necessary  to 
cause  a  rise  of  12"  in  the  small  tuljc.  The 
test  tube  was  filled  with  mercury  to 
within  1"  of  the  top  and  put  in  the 
bag.  The  top  of  the  tube  was  then 
found  by  feeling  and  the  level  of  mer- 
cury determined  as  1"  low'er.  This 
level  drops  as  the  mercury  in  the  tube 
goes  up,  the  amount  being  determined 
by  forcing  the  mercury  up  in  the  tube 
a  distance  of  12"  and  measuring  the  de- 
pression in  the  level  in  the  test  tube. 
From  this  amount  a  correction  was 
made  to  fit  each  case. 

In   Fig.   3   will   be   seen   the   arrange- 
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ment  of  the  bags  on  the  test  face  of  the 
form  while  the  reinforcing  of  the  col- 
umns is  shown  to  the  right  of  the  bags. 
Each  column  was  20"  x  29"  and  about 
20  ft.  high.  This  was  in  no  sense  a  lab- 
oratory test,  but  was  carried  out  with 
sufficient  care  and  precision  for  all  prac- 
tical purposes.  The  columns  were  in 
a  building  being  erected  by  the  Aber- 
thaw  Construction  Co.  for  the  Boston 
Woven  Hose  &  Rubber  Co.  at  Cam- 
bridge, Mass. 
Condnctlng'  the  Test 

The  first  column  was  poured  entirely 
in  9  min.  by  means  of  dump  cars,  tlie 
mixture  being  1 :2>4  :5,  using  sand  and 
l-in._  crusher  run  stone.  The  mixture 
was  fairly  wet,  but  no  effort  was  made 
to  get  anything  except  a  natural  work- 
ing condition.  The  second  column  hap- 
pened to  be  one  designed  for  carrying 
a  water  tank.  As  a  result,  the  mixture 
was  quite  rich,  being  1  :1  :1,  with  the 
same  material.  This  column  was  poured 
entirely  in  14  min.  The  size  of  stone 
and  relative  atnount  of  water  were  about 
the  same  as  in  the  first  column. 

In  each  case  the  highest  point  of  the 
mercury  column  was  read,  this  repre- 
senting, of  course,  the  maximum  pres- 
sure. The  results  obtained  are  shown 
in  the  accompanying  table  where  the 
pressure  in  lbs.  per  sq.  ft.  was  found 
by  multiplying  the  reading  of  the  mer- 
cury column  by  the  proper  constant. 
The  "hydraulic  equivalent"  is  the  quo- 
tient of  pressure  divided  by  head. 

T^ese  results  checked  each  other  quite 
clos'ily.  It  is  seen  that  the  green  con- 
crelr  exerts  a  pressure  nearly  equal  to 
that  of  a  perfect  fluid,  and  this  in  spite 
of  I'he    type    of    reinforcing    (pitch   of 


Concrete   Organizations,   Officials 
and   Conventions 


American  Concrete  Institute,  Edward 
E.  Krauss,  Secretary,  Harrison  Build- 
ing, Philadelphia,  Pa.  Convention, 
Chicago,  Feb.  16-20,  1914. 

American  Highway  Association,  J.  E. 
Pennybacker,  Jr.,  Secretary,  Colorado 
Building,  Washington,  D.  C. 

American  Road  Builders'  Association, 
Secretary,  E.  L.  Powers,  150  Nassau 
St.,  N.  Y.  C.  Convention  and  Exhi- 
bition, First  Regiment  Armory,  Phila- 
delphia, Dec.   9-12,   1913. 

Association  of  American  Portland  Ce- 
ment Manufacturers,  Percy  H.  Wil- 
son, Secretary,  Land  Title  Building, 
Philadelphia,  Pa. 

Canadian  Cement  and  Concrete  Asso- 
ciation, William  Smith,  Secretary,  57 
East  Adelaide  St.,  Toronto,  Ont. 

Cement  Products  Exhibition  Co.,  72 
West  Adams  St.,  Chicago,  111.;  Secy.- 
Treas.,  J.  U.  C.  McDaniel,  108  La 
Salle  St.,  Chicago,  111.  CHICAGO 
Show,  Coliseum,  February  12-21,  1914. 

Iowa  Association  of  Cement  Users, 
Henry  H.  Dean,  Glenwood,  la..  Sec- 
retary. 

Nebraska  Cement  Users'  Association, 
Secy.-Treas.,  Frank  Whipperman, 
Omaha,  Neb.  Convention  Feb.  2-4  and 
Show  Jan.  30  to  Feb.  4,  1914,  Omaha. 

Northwestern  Cement  Products  Asso- 
ciation, J.  C.  VanDoorn,  Secretary, 
Security  Bank  Bldg,,  Minneapolis, 
Minn. 


Table   Showing  Pressures   in   Concrete  Columns  Dur 


Concrete  Placing 


Description    of    concrete 


Time  of  pouring — 9  min 

Mixture— 1:1  ■4:3    

Stone — 1-in.    run-of-crusher    

Wt.  of  mixture,  152  lbs.  per  cu.  i 

Time  of  pouring — 14  min i 

Mixture — 1:1:1   \ 

Stone — 1-in.  run-of-crusher   t 

Wt.  of  mixture — 149  lbs.  per  cu.  ft. 


spiriils  IJ^-in.)  used  on  these  columns. 
The  pressures  in  the  lower  part  of  the 
colu*nns  do  not  show  qiiite  full  liquid 
presiure,  due  to  the  fact  that  the  first 
com  -ete  put  in  begins  to  set  before  the 
last  concrete  is  poured. 


Hydraulic 

Head 

P 

ressure 

equivalent 

(ft.) 

(lb. 

per  sq.  i 

H.) 

(lb.  per  cu.  ft.) 

3.08 

460 

149 

6.08 

900 

118 

9.08 

1330 

146 

12.08 

1710 

142 

15.08 

2110 

140 

18.08 

■ll 

ibe  broke 

2.75 

407 

US 

5.75 

840 

146 

8.75 

1280 

146 

H.7o 

1700 

145 

14.75 

2080 

141 

17.75 

2450 

138 

Work  is  'going  actively  forward  on 
the  plant  of  the  Universal  Portland  Ce- 
ment Co.  at  Duluth,  Minn.  A  60-acre 
tract  has  been  cleared  and  one  of  the 
buildings  is  well  under  way.  The  entire 
plant  is  scheduled  for  completion  with- 
in two  years. 


Lockwood,  Greene  &  Co.,  archs.  and 
engrs.  for  industrial  plants,  Boston, 
have  established  a  Canadian  office  under 
the  name  of  Lockwood,  Greene  &  Co. 
of  Canada,  Ltd.,  with  headquarters  in 
the  McGill  Bldg.,  Montreal. 
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Treating    Cisterns    to    Eliminate 
Taste  From  Water 

New  cistern  walls,  a  week  or  so  after 
completion,  should  be  thoroughly  scrub- 
bed and  rinsed  and  the  scrub  water  care- 
fully removed.  Some  cistern  builders 
do  this  and  practically  get  rid  of  "the 
hard  taste"  of  cistern  water.  This  treat- 
ment might  be  improved  by  using  a  1 :5 
or  1:10  solution  of  commercial  hydro- 
chloric (muriatic)  acid  and  water  as 
the  wash.  This  would  remove  the  thin 
film  of  neat  cement,  would  expose  the 
aggregate,  and  would  thus  reduce  the 
actual  cement  surface  (which  gave  the 
taste)  to  the  minimum.  When  walls  are 
treated  this  way  the  water  loses  its  dis- 
agreeable flavor  in  a  couple  of  weeks. 


A  Great  Gathering  of  the  "Busi- 
ness Press." 

The  convention  of  the  "Federation  of 
Trade  Press  Association  in  the  United 
States"  (to  give  it  its  full  clumsy 
title)  held  at  the  Hotel  Astor, 
N.  Y.  C,  Sept.  18-20,  was  a  re- 
markable gathering  in  many  respects. 
Remarkable  in  numbers,  remarkable  in 
the  quality  of  the  addresses  delivered, 
and  most  of  all  remarkable  for  the 
earnest  spirit  shown — the  serious  pur- 
pose of  the  men  who  guide  the  destinies 
of  the  trade  press  of  this  country  to 
leave  nothing  undone  that  will  make  for 
the  betterment  of  their  periodicals. 

No  one  who  attended  this  great  gath- 
ering— over  500  names  appeared  on  the 
convention  register — could  doubt  that 
the  "Business  Press"  has  come  into  its 
own  or  is  rapidly  doing  so.  Among 
the  words  of  advice  handed  out  by  the 
speakers  from  other  lines  of  publishing 
endeavor  the  most  sincere  and  earnest 
contained  this  message :  "You  trade 
publishers  don't  know  your  own  strength 
— you  don't  appreciate  sufficiently  the 
value  of  your  own  papers  and  the  great 
service  they  are  doing.  You  have  the 
greatest  and  most  efficient  engine  of  pub- 
licity in  the  world  and  you  should  let 
the  world  know  what  you  have  done 
and  can  do." 

The  key-note  of  the  convention  sum- 
marized in  the  declaration  of  principles 
adopted  unanimously  was  the  demand 
for  truth  and  justice  in  all  relations 
among  publishers,  advertisers  and  read- 
ers. That  the  trade  press  must  be  kept 
like  Caesar's  wife — above  suspicion — 
was   the  universal   sentiment. 

A  very  significant  fact  was  that  the 
great  success  of  the  gathering  was  due 
in  large  part  to  the  large  amount  of 
display  advertising  space  donated  by  the 
publishers  of  trade  and  class  mediums 
for  advertising  the  convention. 


Production  of  Sand  and  Gravel 

The  U.  S.  Geological  Survey  has  just 
issued  an  interesting  summary  of  the 
figures  showing  the  increase  in  the  sand 
and  gravel  output  in  the  past  year ;  1912 
was  the  second  largest  in  the  history  of 
the  industry.    The  increase  of  1912  over 

1911  was  1,471,918  short  tons  and  $1,- 
932,972   in  value,   the  total  tonnage   for 

1912  being  68,318,877  short  tons,  valued 
at  $33,081,553.  A  great  part  of  this 
gravel  and  sand  was  used  in  the  in- 
creasing bulk  of  concrete  made  during 
the  year,  and  shows,  as  does  the  in- 
creased output  of  crushed  stone,  the 
growing  demand  for  these  materials  for 
concrete  construction.  It  is  interesting 
also  to  note  in  connection  with  the  in- 
dustry the  development  of  many  sand 
deposits  of  the  higher  grades,  where 
sands  for  special  purposes  are  produced, 
such  as  the  white  sands  for  sidewalk 
use  and  the  high-grade  sands  for  ce- 
ment testing  purposes.  This  growth 
and  the  development  of  gravel  beds 
where  pure  gravels  suitable  for  the  best 
concrete  can  be  obtained,  are  one  of  the 
features  of  the  period. 
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Concrete  Roads 

iContmucd   from   p.    154) 

■about  25  ft.  separated  by  expansion 
joints,  there  being  20'J  sections  to  the 
mile.  Most  of  the  sections  were  separ- 
ated by  four  thicknesses  of  tar  paper 
separated  by  thin  boards  which  it  was 
planned  to  remove  as  the  work  pro- 
gressed, though  many  of  the  boards  are 
still  in  the  pavement.  Four  of  the  joints 
were  protected  by  pairs  of  steel  angle 
bars,  separated  with  tar  paper  and 
placed  with  one  leg  of  each  angle  back 
to  back  so  that  the  other  leg  of  each 
Ijar  was  flush  with  tlie  surface  of  the 
■concrete,  thus  covering  a  space  of  about 
4}/2  in.  at  the  joints.  The  concrete 
wears  slowly  on  either  side  of  the 
angles,  leaving  a  raised  joint  that  is 
slightly  noticeable  when  driving  over 
the  pavement.  This  was  an  e.xperiment 
which  has  not  been  repeated. 

Of  the  209  sections  constituting  the 
first  mile  on  Woodward  Ave.,  80  showed 
longitudinal  cracks.  32  transverse 
■cracks  and  2  diagonal  cracks  while  46 
sections  were  recorded  as  having  holes, 
making  a  total  of  160  sections  which  are 
more  or  less  imperfect,  or  76.5  plus  % 
■of  the  entire  mile. 

The  remaining  portion  of  Woodward 
Ave.,  252  sections,  was  built  in  1910. 
using  the  same  materials  and  the  same 
mix.  Xo  blind  curb  was  used  and  the 
crown  was  reduced  to  2".  The  soil  on 
this  section  is  considerably  more  sandy, 
especially   toward  the  north   end. 

On  this  portion  of  Woodward  Ave., 
29  sections  have  longitudinal,  22  sec- 
tions transverse,  and  6  sections  diagonal 
cracks.  11  sections  have  holes,  making 
a    total    nf   68    defective    sections   or    27 


plus  "-"o  as  compared  with  76  plus  %   in 
the  first  mile. 
Gratiot  Avenue 

On  Ciratiot  .\ve.  in  the  season  of 
1910,  9,000'  of  16-ft.  concrete  roadway 
were  built.  On  this  pavement  gravel  and 
sand  were  used  for  the  aggregate  and 
a  one-layer  concrete  having  a  1  ;2  :4  nii.x 
was  laid.  The  soil  is  a  clay  loam  and 
rather  heavy.  This  road  was  not  com- 
pleted until  late  in  the  season  and  was 
opened  to  travel  in  November.  It  im- 
mediately pitted  and  looked  rough  and 
has  been  covered  with  a  surface  treat- 
ment of  refined  tar  and  fine  gravel.  It 
was  re-covered  this  season,  using  a 
rather  light  grade  of  tar  (Tarvia  A) 
but  it  already  shows  some  tendency  to 
scale  off.  The  experience  in  some  other 
places  leads  the  Commission  to  believe 
that  a  heavier  grade  of  tar  gives  belter 
results. 

Beyond  this  portion  of  the  roadway 
326  sections  of  the  same  width  concrete 
were  laid  in  1911  reaching  to  the  county 
line.  Washed  pebbles  and  sand  were 
used  for  the  aggregate  in  a  1 :154  :3  mi.x, 
one-course  concrete  7"  deep  being  laid. 
The  records  for  this  piece  are  as  fol- 
lows :  Longitudinal  cracks,  11 ;  trans- 
verse cracks,  10;  diagonal  cracks,  3; 
holes,  6 ;  showing  a  total  of  only  30 
defective  slabs  or  9.2  plus  '%.  The 
traffic  count  on  this  road,  taken  at  the 
county  line,  shows  507  vehicles  daily, 
65.85o  of  which  are  motor  driven. 
Grand  Biver  Avenne 

On  the  Grand  River  road  61  sections 
of  two-course  concrete,  the  same  as  laid 
in  the  first  mile  of  Woodward  Ave.. 
were  built  in  1909.  The  soil  is  a  clay 
loam.  The  records  show  11  longitudinal 
cracks.    2   transverse    cracks.    1    rlingonal 


crack  and  3  holes,  a  total  of  17  defec- 
ti\e  slabs  or  27.9  minus  '/o.  The  traffic 
count  showed  1,064  vehicles,  56.5%  of 
which  were  motor  cars. 

In  1910,  341  more  sections  were  added 
to  Grand  River  Ave.  under  contract,  the 
specifications  being  the  same  as  for  the 
north  end  of  Woodward  Ave.  Of  these 
slabs  33  became  more  or  less  pitted, 
some  having  quite  large  holes.  They 
have  been  repaired  by  covering  with  re- 
lined  tar  and  stone  chips  so  that  no  de- 
fects could  be  observed  at  the  time  of 
the  count,  hence  only  308  are  shown  in 
the  table.  The  defects  noted  are  as 
follows :  59  longitudinal,  20  transverse, 
29  diagonal  cracks  and-  46  holes,  a  total 
of  154   defective  slabs  or  50%. 

In  1911,  515  additional  sections  of 
one-course  concrete  were  placed  on  the 
Grand  River  Road.  Washed  pebbles  and 
sand  were  used  for  the  aggregate  with 
a  1  -.V/z  :3  mix.  The  Baker'  steel  joint 
was  used  in  all  of  this  work  except  the 
first  six  sections.  The  defects  noted  are 
as  follows :  Longitudinal  cracks,  8 ; 
transverse,  26 ;  diagonal,  3 ;  and  holes  5, 
making  a  total  of  42  defective  sections 
or  $.2  plus  %. 

In  1912,  1,208  more  sections  were 
added  to  Grand  River  Ave.,  reaching  to 
the  line  between  Wayne  and  Oakland 
counties.  The  count  on  these  sections 
shows  as  follows  :  66  longitudinal  cracks, 
37  transverse  cracks,  6  diagonal  cracks 
and  5  holes,  making  a  total  of  114  de- 
fective sections  or  9.4  plus  %.  The  soil 
grew  more  sandy  as  the  road  extended 
westerly,  considerable  stretches  being 
almost  free  from  clay  or  loam. 
Michigan  Avenne 

On    Michigan    .\ve.,    481    sections   of 
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concrete.  IT'  8"  wide  were  laid,  using 
washed  pebbles  and  sand  tor  the  aggre- 
gate in  a  1:2:4  mix.  The  soil  for  the 
most  part  is  a  sandy  loam,  but  a  little 
heavy.  The  count  shows  as  follows : 
2ly  longitudinal  cracks.  4S  transverse 
cracks,  :J3  diagonal  cracks.  21  holes, 
making  a  total  of  311  defective  sections 
or  64.0  plus  '/c.  The  traffic  count  shows 
1,009  vehicles,  GT.,59r  of  wliich  were 
motor  driven. 

In  1!)11,  1.571)  sections  were  added  to 
this  piece  of  road,  using  washed  pebbles 
and  sand  for  the  aggregate  and  a 
l:l!/2:;i  mi.x.  The  soil  over  wdiicli  this 
pavement  was  laid  is  a  sandy  loam  run- 
ning into  light  sand  at  the  west  end. 
The  count  shows  the  following:  21!) 
longitudinal  cracks.  80  transverse  cracks, 
42  diagonal  cracks,  14  holes,  making  a 
total  of  355  defective  sections,  or  22.0 
plus  %.  In  1912  this  road  was  paved 
to  within  11-^  miles  of  the  county  line, 
and  this  year  completed  to  the  county 
line,  but  no  record  w-as  taken  fartlier 
west  than  the  east  limits  of  the  village 
of  Wayne. 
Siver  Road 

In  1!)H),  149  sections  of  concrete  15' 
wide  and  6Ja"  deep  were  laid  on  the 
River  Road,  using  gravel  and  sand  for 
the  aggregate  and  a  1 :2 :4  mix.  The 
soil  over  which  this  road  runs  is  tor 
the  most  part  heavy  clay.  The  count 
shows  as  follows :  49  longitudinal 
cracks,  5  transverse  cracks,  0  diagonal 
cracks  and  2  holes,  making  a  total  of 
G2  defective  sections  or  41.0  plus  %. 
The  traffic  count  shows  538  vehicles 
daily,  of  which  7S.'j'/o  were  motor 
driven. 

In  1911,  434  sectitms  were  added  to 
this  road  some  distance  below  the  vil- 
lage of  Trenton.  The  pavement  was  15' 
wide,  7"  thick,  built  of  washed  peb1)les 
and  sand  for  the  aggregate,  using  a 
lA'/z/.i  mix.  The  count  for  this  stretch 
of  road  shows  as  follows:  105  longitu- 
dinal cracks,  17  transverse  cracks,  13 
diagonal  cracks  and  no  holes,  a  total  of 
195   defective   sections   or  44.9   plus   %. 

In  1912,  the' gap  between  this  piece  of 
road  :ind  the  southerly  limits  of  the  vil- 
lage III'  Trenton  was  closed  in  with  a 
pavement  similar  to  that  just  described, 
comprising  213  sections.  The  count  on 
this  piece  shows  defects  as  follows  :  14 
longitudinal  cracks,  8  transverse  cracks, 
4  diagonal  cracks  and  no  holes,  making 
a  total  of  26  sections  or  12.2  plus  %. 

The  .same  year  there  was  added  to  the 
south  end  of  the  work  done  in 
1911  .something  over  two  miles  of  con- 
crete roadway,  lint  of  this  only  208  sec- 
tions were  counted.  Of  the  sections 
counted,  17  show  longitudinal  cracks,  9 
transverse  cracks,  no  diagonal  cracks 
and  no  holes,  a  total  of  21  defective 
sections  or  approximately  10%.  The 
soil  of  the  entire  road  was  heavy  clay. 
Port  Street  Boad 

In  1910,  one-half  mile  of  gravel  con- 
crete of  a  1:2:4  mix,  12  ft.  wide  and 
6yi"  deep  was  built  on  Fort  St.  This 
concrete  like  that  already  referred  to 
on  Gratiot  Ave.,  was  built  rather  late 
in  the  season  and  was  opened  to  traffic 
in  November.     It   immediately  pitted   to 
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such  an  extent  that  it  has  since  been 
coated  with  refined  tar  and  fine  washed 
gravel,  about  '4"  in  size.  This  covering 
makes  an  excellent  surface  and  wears 
fairly  well.  Of  course  it  was  impos- 
sible to  observe  any  further  defects  in 
the  concrete  at  this  time.  Continuing 
south,  in  1912,  451)  sections  of  concrete 
12  ft.  wide,  7"  deep,  and  of  1 -.V/j  ■/.^ 
mix  were  added.  The  count  on  this 
piece  of  road  follows:  Longitudinal 
cracks,  none,  although  another  observer 
has  reported  there  are  2,  transverse 
cracks,  19.  diagonal  cracks.  9.  and  holes, 
1.  Total  defective  sections,  29.  or  0.5 
minus   [i . 

l-'rom  the  foregoing  it  is  strikingly 
apparent  that  the  percentage  of  defects 
varied  greatly  in  the  different  roads.  A 
careful  study  of  this  variation  in  con- 
nection with  tlie  age  of  the  pavement 
■will  soon  convince  one  that  mere  age 
has  not  produced  the  defects  noted.  For 
example,  252  sections  built  on  Wood- 
ward Ave.  in  1910  show  but  27%  defec- 
tive slabs,  while  308  sections  built  on 
Grand  River  Ave.,  the  same  year  under 
the  same  specifications,  shows  50%  of 
defective  slabs.  There  are  two  notice- 
able differences.  Grand  River  .Ave.  was 
built  by  contract  on  a  clay  loani  soil 
while  the  portion  of  Woodward  .Ave. 
named,  was  built  by  day  labor  under 
the  direct  supervision  of  the  engineers 
of  the  County  Road  Commission,  on  a 
soil  more  sandy  and,  presumably,  with  a 
little  better  sul>drainage.  .\gain  481 
sections  built  on  Michigan  .Ave.  the 
same  year  with  sand  and  pebbles  for 
the  aggregate  and  a  1 :2 :4  mix  show 
04.0%  of  defective  slabs.  This  was  on 
clay  loam  soil.  We  might  also  mention 
149  sections  built  on  the  River  Road  in 
1910  on  heavy  clay  soil,  under  the  speci- 
fications last  named,  which  show  but 
41.0%i  of  defective  slabs. 

The  most  noticeable  feature  concern- 
ing these  defects  is  that  the  longitudinal 
cracks  almost  always  appear  in  groups, 
seldom  singly.  This  indicates  that  there 
must  be  .some  local  conditions  in  the 
foundation,  due  to  insufficient  drainage, 
soil  conditions,  newly  made  fills  or  un- 
compacted  sub-grades  that  cause  these 
defects.  Longitudinal  cracks  almost  in- 
variably appear  on  fills  and  on  cuts,  ap- 
parently with  as  much  frequency  in 
the  latter  as  in  the  former.  It  would 
seem  that  cracks  on  the  fills  are  due  to 
the  settlement  of  the  embankmeent.  and 
in  the  cuts  the  presence  of  water  and 
frost  in  the  sub-grade.  Briefly,  the 
writer's  opinion  is  that  these  cracks  are 
due,  first,  to  the  settlement  of  the  newly 
tnade  fills,  and  second,  to  water  that  has 
not  been  completely  removed  from  the 
sub-grade,  plus  frost.  If  these  causes 
could  be  thoroughly  eliminated  it  would 
seem  possible  to  build  concrete  road- 
ways to  the  width  of  15  ft.  or  10  ft., 
where  sufficient  expansion  joints  are 
used,  without  fear  of  trouble  from  lon- 
gitudinal cracks. 

It  has  liccn  argued  by  the  Morse- 
Warren  Engineering  Co.,  in  a  recent 
pidjlication.  that  it  is  impossible  to  build 
concrete  pavements  (wider  than  12  ft.) 
which  will  remain  free  from  longitu- 
dinal   cracks   without   using   longitudinal 


joints,  unless  the  pavement  is  so  thick 
as  to  make  the  price  practically  pro- 
hibitive. The  table  accompanying  this 
report  which  shows  450  sections  of  12- 
ft.  roadw-ay  on  the  Fort  St.  road  would 
seem  to  bear  out  this  assertion,  but  a 
mile  of  concrete  on  the  Eureka  road, 
which  the  writer  did  not  get  time  to  in- 
spect, shows  a  great  number  of  longitu- 
dinal and  transverse  cracks  in  a  12-ft. 
concrete  roadway,  where  the  soil  con- 
ditions are  the  same  as  on  the  Fort  St. 
road  referred  to.  The  only  apparent 
difference  is  that  the  former  is  a  1 :2  :4 
mix  and  the  latter  a  1:1^:3  mix, 
washed  pebbles  and  sand  being  used  for 
the  aggregate  in  both  cases. 

But  long  stretches  of  pavement  10' 
wide  and  now  two  years  old  on  Grand 
River  and  Michigan  Ave.,  virhich  show 
no  longitudinal  cracks,  would  seem  to 
prove  that  this  statement  is  not  neces- 
sarily true  and  that  a  sufficient  amount 
of  money  spent  in  compacting  and 
draining  the  foundation  or  in  reinforc- 
ing the  concrete  over  newly  made  fills, 
would  produce  paveinents  free  froin  the 
objectionable  longitudinal  crease,  wheth- 
er natural  or  artificial.  Most  persons  are 
a.greed  that  transverse  cracks  are  al- 
most always  due  to  defective  expansion 
joints.  It  has  been  thoroughly  demon- 
strated, both  theoretically  and  practi- 
cally, that  25'  is  frequent  enough  for  the 
expansion  joints,  and  it  is  quite  pos- 
sible that  they  might  be  placed  farther 
apart  with  safety, — probably  not  less 
than  three  joints  to  100'. 

The  diagonal  cracks  are  doubtless  due 
to  causes  which  are  a  combination  of 
those  noted  under  longitudinal  and 
transverse  cracks.  Many  diagonal  cracks 
were  noted  where  the  corners  only 
were  broken  off,  frequently  on  adjoin- 
in.g  corners  of  adjacent  slabs,  indicatin.g 
that  the  slabs  were  united  through  the 
expansion  joints  with  a  bond  stronger 
than  the  tensile  strength  of  the  concrete 
on  either  side  of  the  joint. 

The  holes  noted  are  perhaps  of  less 
importance  than  the  different  kinds  of 
cracks.  In  a  few  instances  they  are 
rather  large,  sometimes  a  sq.  yd.  or 
more  in  area,  but  such  places  are  very 
rare  and  most  of  the  holes  noted  arc 
due  simply  to  some  foreign  substances 
getting  into  the  concrete,  like  clay,  wood 
or  some  fragment  of  an  inferior  rock 
that  might  chance  to  be  a  part  of  the 
aggregate.  This  was  more  noticeable 
w-here  crushed  cobbles  were  used  for  the 
coarse  aggregate  than  where  washed 
pebbles  were  used. 

Any  one  familiar  with  the  quality  of 
rocks  which  constitute  Michigan  cobbles 
will  understand  that  the  principal  ob- 
jection to  the  material  for  an  a.ggre- 
.gate  on  concrete  roads  is  the  varying 
qualities  of  these  rocks,  rangin.g  from 
soft  to  hard  .granite,  quartzite  and  trap. 
.\  study  of  the  roads  wdiere  these  ma- 
terials have  been  used  shows  much 
more  wear  in  the  spots  where  the  softer 
rocks  happen  to  be  at  the  surface. 

r/i  /()  //)(•  fiirsciit  time  the  defects 
noted,  e.vcef't  the  f'illed  niiiditioiis  of 
the  concrete  roads  it'/iiV/;  /kk'c  been  re- 
surfaced ill  the  manner  already  de- 
scribed,   arc    not    serious    and    are    not 
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causing  any  additional  expense  for  up- 
keep... In  the  past  two  years  the  e.v- 
pansion  joints  on  all  the  old  work, 
whether  reinforced  or  not,  have  been 
coated  with  refined  tar  and  sand  once  a 
year.  Thus  far,  the  cost  has  ranged  be- 
$50  and  $100  per  mile,  depending  on  the 
distance  of  the  work  from  the  base  of 
supplies.  These  repairs  are  proving  ade- 
quate and  satisfactory,  and  while  the 
defects  noted  are  something  of  a  reflec- 
tion on  the  present  method  of  building 
concrete  roadzvays  they  are  really  no 
reflection  on  the  use  of  concrete  as  a 
suitable  material  for  making  hard  and 
durable  surfaces  over  our  country  high- 
ways ivherevcr  traffic  conditions  war- 
rant, and  the  community  has  the  ability 
to  pay  the  cost  of  high  class  road  sur- 
faces. There  is  no  question  as  to  the 
necessity  of  some  form  of  very  perman- 
ent roadway  near  the  city  of  Detroit, 
neither  is  there  any  question  as  to  the 
ability  of  Wayne  county  to  pay  for  a 
roadway  that  is  good  enough  and  per- 
manent enough  to  meet  the  requirements 
of  its  traffic.  In  the  writer's  opinion, 
Wayne  county  has  made  no  mistake  in 
choosing  concrete  as  a  paving  material 
for  its  main  roads.' 


Reinforced  Concrete  Chimneys  for 
Power  Plant  at  Havana. 

The  Havana  Electric  Ry.  &  Power 
Co.  has  now  under  construction  a  40,000 
h.p.  plant  in  the  harbor  of  Havana.  At 
present  there  are  three  power  plants  in 
the  city  of  Havana;  one  being  for  the 
railway,  the  second  an  independent 
power  plant  and  the  third  a  gas  and 
electric  plant.  These  three  plants  have 
recently  been  consolidated  by  American 
interests  and  now  a  new  plant  is  being 
constructed  to  take  care  of  the  power 
required  for  all  such  work  in  Havana. 
At  the  completion  of  the  plant  under 
construction  the  other  plants  will  be  dis- 
mantled. 

Of  interes  in  this  connection  is  the 
fact  that  the  Weber  Chimney  Co.,  Chi- 
cago, has  recently  closed  contract  with 
the  Havana  Electric  Ry.  and  Power  Co., 
C.  W.  Ricker,  asst.  mgr.  and  ch.  engr., 
for  four  reinforced  concrete  Weber 
chimneys. 

For  this  plant  all  coal  is  imported 
from  the  U.  S.  at  a  considerable  ex- 
pense. Consequently,  the  engineers  in 
laying  out  the  plant  have  endeavored  to 
secure  a  most  economical  boiler  installa- 
tion. Each  of  the  four  chimneys  will  be 
375'  high  with  a  14-ft.  inside  diameter  at 
the  top ;  the  foundations  are  a  mat 
40'x40'  and  6'  thick,  reinforced  both 
parallel  to  the  sides  and  diagonally,  and 
rest  on  wood  piling. 

American  cement  is  being  used 
throughout  this  work,  and  precautions 
are  being  taken  to  prevent  any  retards 
in  the  set  of  the  cement  due  to  the 
unusual  element  in  the  water.  While 
there  is  a  cement  mill  in  Havana,  the 
chimney  contractor,  as  well  as  other 
contractors  on  the  island  doing  large 
work,  prefers  American  cement.  The 
cost  of  the  native  and  the  American 
cement  are  practically  the  same,  being 
approximately  $2.85  per  bbl. 

*Thc    italics  .-irc   ours — Editors 
October,  1913 


A  Conference  on  Farm   Concrete 
Work 

One  of  the  essentials  of  farming  is 
that  there  shall  be  farm  structures  con- 
veniently located.  Farm  profits  are 
directly  affected  by  the  character  of  the 
farmer's  buildings.  His  success  in  rais- 
ing animals  and  even  the  health  and 
happiness  of  his  family  depend  upon 
the  general  sanitary  condition  of  the 
entire  surroundings.  The  realization 
of  these  facts  has  led  to  a  widespread 
and  rapidly  increasing  demand  among 
farmers  for  better  buildings  and  other 
improvements,  and  for  dependable  in- 
formation on  the  use  of  materials  of 
which  to  build  permanent  and  sanitary 
structures.  This  demand  has  been  rec- 
ognized by  Farmers'  Institutes  and  ex- 
tension workers  throughout  the  country, 
and  splendid  results  have  already  been 
accomplished  in  a  number  of  states. 

Manufacturers  have  recognized  this 
for  several  years,  and  the  Universal 
Portland  Cement  Company,  Chicago, 
especially,  is  employing  speakers  to  go 
before  the  various  Farmers'  Institutes 
and  educate  those  in  attendance  in  the 
better  applications  and  uses  of  concrete. 
To  render  more  definite  and  to  extend 
this  work  further  the  Universal  Port- 
land Cement  Co.  held  in  the  latter  part 
of  August  a  conference  under  the  title 
of  "Conference  of  Farmers'  Institute 
and  Short  Course  Workers  on  Perman- 
ent and  Sanitary  Farm  Improvements." 
.'\t  this  conference  the  Universal  Com- 
pany brought  together  the  speakers  at 
the  different  Farmers'  Institutes,  Short 
Course  workers.  Professors  of  Agricul- 
ture and  Mechanical  Engineering  in 
.•Agricultural  Colleges  and  other  prac- 
tical men  who  are  interested  in  better 
agriculture,  and  who,  in  the  very  nature 
of  things,,  would  necessarily  be  inter- 
ested in  concrete  as  a  permanent  and 
sanitary  farm  structural  material.  The 
conference,  which  lasted  from  Aug.  18 
until  .■Aug.  23,  covered  comprehensively 
many  uses  of  concrete.  The  week's  work 
was  in  general  divided  into  laboratory 
work,  inspection  trips  and  papers  and 
discussions.  The  field  laboratory  work 
covered  a  careful  study  of  concrete 
aggregates,  methods  of  mixing,  storing 
and  handling  cement,  tools  and  equip- 
ment, etc. 

On  the  inspection  trips  all  points  of 
interest  within  the  vicinity  of  Chicago 
were  visited,  and  the  evenings  of  every 
day  were  given  over  to  discussions  and 
papers. 

This  conference,  which  was  in  charge 
of  C.  W.  Boynton,  Insp.  Engr.  of  the 
Universal  Co.,  was  entirely  successful. 
While  about  50  were  expected,  those  in 
attendance  actually  numbered  over  125. 
These  delegates,  while  presumably  men 
well  informed  on  concrete  develop- 
ments, were  put  through  a  week's  hard 
work  and  went  away  with  a  much  bet- 
ter, broader  and  more  definite  under- 
standing of  the  wonderful  adaptability 
of  concrete. 

The  Universal  Portland  Cement  Co. 
deserves  great  credit  for  the  way  in 
which  it  conducted  this  conference  with- 
out emphasizing  in  any  way  a  particular 


brand  of  cement.  The  emphasis  at  every 
point  was  placed  on  concrete,  good 
concrete  and  a  good  Portland  cement, 
wisely  used.  The  .American  people  as  a 
whole  are  just  beginning  to  realize  what 
concrete  actually  means  to  the  farmer 
and  to  those  men  who  spent  boyhood 
days  on  the  farm  and  are  familiar  with 
the  hard  grueling  work  of  keeping  farm 
buildings,  porches,  wells,  barns,  etc.,  in 
repair,  will  be  astonished  at  the  change 
on  the  modern  farm.  Concrete  is  used 
on  every  hand.  There  are  almost  no 
repairs  needed  and  the  old  place  seems 
transformed.  Such  a  conference  as  this 
of  those  men  who  are  doing  their  best 
to  educate  farmers  to  these  uses  will 
have  lasting  results  in  more  and  better 
concrete  work. 

NEW     BOOKS 

Index  to  Proceedings,  Vol.  I-XII, 
Am.  Soc.  for  Test.  Mat.,  Phila- 
delphia. 95.i"  X  i>li",  cloth  bound, 
158  pp. 

From  1898  to  1912  the  Am.  Soc.  for 
Test.  Mat.  has  made  for  itself  a  won- 
derful place  in  American  and  interna- 
tional engineering  and  scientific  circles. 
The  publications  of  the  Society  have 
been  in  every  respect  the  last  word  on 
the  subject  covered,  and  the  index  for 
the  twelve  volumes  covering  the  four- 
teen years'  work,  which  is  now  pub- 
lished, neatly  bound  in  blue  cloth,  pre- 
sents a  comprehensive  epitome  of  work 
accomplished.  The  Index  contains  a  sub- 
ject index  and  author  index  and  also 
the  contents  of  the  proceedings  by  indi- 
vidual volumes.  Whether  or  not  the 
engineer  or  student  has  the  complete 
Proceedings  available  he  will  find  the 
Index  of  great  value  in  gathering  data 
on  various  technical  and  engineering 
subjects. 

Smoley's  Parallel  Tables  of  L,ogaii- 
thms  &  Squares— Seventh  edition. 
By  Constantine  Smoley,  C.  E.;  pub- 
lished by  McGraw-Hill  Book  Com- 
pany. N.  Y.  C,  T"x5",  leather  bound, 
174  pp.,  price  $3.50. 

Smoley's  tables  have  been  standard 
engineering  equipment  for  a  good  many 
years.  This  last  edition  presents  sev- 
eral additional  improvements  in  way  of 
type  arrangement,  additional  tables,  etc. 
The  book  is  well  and  substantially 
bound  in  limp  leather  and  is  printed  on 
a  good  quality  of  paper.  These  are 
tables  which  should  be  of  value  to  every 
engineer. 

Standard  Specifications  for  Exter- 
ior Plastering— .'Associated  Metal  Lath 
Mfrs.,  Voungstown,  O.  9"  x  6",  paper 
bound,  12  pp.,  illust. 

These  specifications  summarize  a  good 
many  years'  careful  work  investigating 
the  requirements  of  good  permanent 
stucco  work,  and  cover  the  subject  com- 
pletely and  comprehensively. 


Allentown,  Pa.,  is  proud  of  the  com- 
pletion of  the  Lehigh  Valley  Traction 
Co.'s  bridge  between  the  city  and  South 
Allentown.  The  big  structure  already 
described  in  Concrete-Cement  Age,  has 
cost  about  $500,000.  It  is  2,600'  long, 
46'  wide  and  122'  high. 
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New  Equipment,  Methods 
and  Materials 


The  forward  progress  of  auy  industry  is  lueasnrea  by  the 
tools  with  which  it  works,  aud  the  eiigfineer-manufacturers 
who  are  develOTJing  new  and  better  inethods  and  materials, 
merit  recog'nition  and  co-operation.  In  this  department  are 
published  brief  descriptions  of  the  new  developments  of  the 
field 


An    Interesting    Gravity    Chute 
Installation 

On  a  contract  which  the  city  of  Bal- 
timore has  with  C.  W.  Lane  &  Co..  of 
Atlanta,  Ga.,  for  the  construction  of  a 
filtered  water  reservoir,  equipment  has 
been  installed  recently  consisting  of  a 
135-ft.  Lakewood'  steel  tower  carrying  a 
725-ft.  cable,  from  which  are  suspended 
340'  of  chutes.  The  pitch  of  the  chutes 
in  this  case  is  about  4>4"  to  the  foot  of 
chute.  The  installation  is  the  first  of 
any  magnitude  that  has  been  introduced 
at  Baltimore  and  the  inspectors  were 
apprehensive  about  the  chuting  of  con- 
crete, expecting  to  find  separation  of 
materials.  On  the  contrary,  however, 
the  concrete  delivered  at  the  end  of  the 
line  of  chutes  was  of  good  quality,  not- 
withstanding the  fact  that  washed  grav- 
el, which  shows  the  most  pronounced 
tendency   to   separate,    was   used. 

In  a  recent  letter  to  Conxrete-Ce- 
MENT  Age,  D.  L.  Wadsworth,  of  the 
Ohio  Ceramic  Engineering  Co.,  describes 
this  installation,  and  gives  some  inter- 
esting notes  on  its  operation.  It  takes 
about  two  minutes  for  the  concrete  to 
flow  340'  at  the  pitch  established  on  this 
work.  This  distributing  plant  has  a 
comfortable  capacity  of  500  cu.  yds.  of 
finished  concrete  in  an  8-hr.  day.  The 
hoisting  engine  and  mixer  that  are  used 
in  connection  with  the  distributing  plant 
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restrict  this  capacity  materially,  and  il 
will  not  be  possible  for  the  contractor 
to  keep  forms  constructed  in  advance  sn 
that  any  such  quantity  of  concrete  can 
be  placed.  As  a  matter  of  fact,  if  the 
contractor  places  150  cu.  yds.  of  con- 
crete in  8  hrs.  under  the  present  work- 
ing conditions  he  will  be  doing  well,  but 
this  limitation  is  not  due  in  any  way  to 
the  tower  and  chuting  factors  of  his 
equipment. 

This  is  cited  in  this  way  because  it  is 
such  an  important  factor  in  determining 
the  relative  cost  of  chuting  concrete  as 
compared  with  handling  it  by  carts,  cars 
or  other  means.  There  is  absolutely  no 
question  about  the  economy  of  chuting 
concrete  where  distances  exceed  100', 
and  there  are  innumerable  cases  where 
it  is  the  most  '  economical  manner  of 
placing  the  material  at  shorter  dis- 
tances than  this. 

So  far  as  quality  of  concrete  goes,  the 
liest  concrete  that  has  ever  been  laid 
has  been  placed  with  chutes,  the  quality 
depending  entirely  upon  the  pitch  that 
is  given  to  the  chutes.  Nearly  every 
beginner  at  the  chuting  process  pitches 
the  chutes  entirely  too  steep,  so  that 
the  concrete  moves  through  them  in  in- 
termittent batches  at  a  very  rapid  rate. 
This  is  entirely  contrary  to  the  theory 
of  concrete  chuting,  the  aim  of  which 
.should  be  to  keep  a  continuous  stream 
in  the  chutes  moving  as  slowly  as  it 
will  move. 


Reinforced     Fireproofing     for 
Structural  Steel 

Preventing  cracks  in  the  fireproofing 
around  structural  steel  is  always  an  im- 
portant matter,  and  of  interest  in  this 
connection  is  a  material  known  as  "S. 
M.  C,"  short  for  "Standardized  Metal 
Caging,"  which  has  been  developed  by 
the  Mitchell-Tappen  Co.,  N.  Y.  C.  The 
name  "caging"  has  been  chosen  because 
the  steel  is  actually  encaged  in  a  con- 
tinuous wire  form,  the  various  parts 
of  which  are  always  at  a  desired  imi- 
form  distance  from  the  face  of  the 
steel. 


The  material  is  manufactured  of  No. 
V2  galvanized  open  hearth  wire  in 
lengths  measuring  (i'  as  they  come  from 
the  machines  and  which  length  of  col- 
lapsed caging  represents  100'  of  protec- 
tion when  installed.  The  lower  part  of 
Fig.  1  shows  from  below  the  way  the 
caging  comes  onto  the  job.  Above  is 
shown,  the  I-beam  in  section,  and  the 
caging  in  elevation  The  connections  are 
made  by  electric  welding  and  a  spe- 
cial form  of  connection  member  is  used 
so  that  sufficient  heat  is  produced  at 
the  junction  of  the  parts  to  re-anneal  the 
wires  close  to  the  weld,  thus  insuring 
that  the  caging  when  expanded  will  bend 
only  at  this  point  and  not  spring  back 
when  once  drawn  to  its  permanent  po- 
sition. The  constant  size  of  the  'ex- 
pansible connecting  portion  insures  the 
uniform  spacing  of  the  caging  regardless 
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of  the  size  of  the  beam.  Caging  is  de- 
signed so  that  each  size  will  conven- 
iently fit  a  variation  of  1"  in  the  width 
of  flanges,  and  when  expanded  consecu- 
tive hooks  will  automatically  space 
themselves  at  an  average  of  6"  centers 
while,  owing  to  the  hooks  being  stag- 
gered on  the  opposite  sides  of  the  beam, 
there  will  be  a  hook  and  a  cross-mem- 
ber every  3". 

The  accompanying  illustrations  show 
the  essential  features  of  this  material, 
but  it  should  be  pointed  out  that  the 
transverse,  diagonal,  securely  anchored 
reinforcement  across  the  bottom  of  the 
beam  offers  no  impediment  to  the  con- 


Fic.  2 — Metal  Caging  in  Place  on  an  IBeam 

Crete  flowing  under  the  bottom  flange. 
This  is  important  from  a  practical  con- 
sideration of  the  problem.  Another 
feature  is  the  labor  cost.  The  caging 
as  shipped  means  over  16  times  its  area 
in  protection  in  place  on  the  structur- 
al steel.  For  a  16-ft.  beam  the  laborer 
can  take  approximately  12"  of  caging, 
slip  it  over  the  lower  flange  at  the  end 
of  an  I-beam,  secure  one  end  of  the 
caging  and  pull  it  out  along  the  beam. 
This  automatically  fastens  it  in  place 
and  develops  a  caging  as  shown  in  Fig. 
2.  The  labor  cost  should  be  very  low, 
and  the  caging  make  for  a  better  qual- 
ity of   fireproofing  work. 

»    ♦     * 
Germans  Adopt  an  American 

Waterproofing 

Late-  in  1912  the  Deutche  Kahneisen 
Gcssc-lschaft  at  P.crlin,  Germany,  pur- 
chased without  the  knowledge  of  the 
Trus-Con  Laboratories  some  "Trus- 
Con"  concentrated  waterproofing  paste. 
They  submitted  samples  of  this  paste 
under  the  name  of  "Kanolite"  to  the 
Royal  Tcstin«  Laboratories  at  Berlin, 
Germany,  for  a  thorough  test.    The  re- 
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port  of  the  Royal  Testing  Laboratories 
was  so  satisfactory  to  the  Deutche 
Kahneisen  Gelleschaft  that  they  have 
secured  from  the  Trus-Con  Laboratories 
right  to  manufacture  this  material  in 
Germany,  and  have  given  it  the  name  of 
''Wassertrotz." 

Tlie  waterproofing  submitted  to  the 
Royal  Testing  Laboratories  as  "Kano- 
lite," now  marketed  in  Germany  as 
"Wassertrotz,"  and  "Trus-Con  Water- 
proofing Paste,  Concentrated,"  are  one 
and  the  sam.e  material  made  from 
formulas  devised  by  the  chemical  en- 
gineers of  the  Trus-Con  Laboratories, 
Detroit. 

The  "Security"  Floor  Insert 

When  planning  a  concrete  building, 
the  item  of  inserts  or  ceiling  sockets 
for  hanging  shafting  or  other  fixtures 
is  one  demanding  serious  consideration. 
With  the  "Security"  insert,  manufac- 
tured by  the  Security  Insert  Co.,  Phila- 
delphia., either  stud  or  bolt  can  be  used, 
whichever  is  the  more  convenient  for 
the  work,  or  the  more  easily  obtained. 
The  thread  which  engages  the  bolt  or 
stud  is  not  tapped  in  the  casting,  but 
consists  of  a  Standard  Steel  Nut. 
Having  in  view  the  support  of  maxi- 
mum load,  the  "Security"  insert  is 
designed  to  afford  a  lari^c  anchora.ge  in 


Cut    Awav    Section    Showing    the    Arrange- 
ment  OF  THE   "Security"    Insert 

the    concrete    and    the    distribution    of 
metal  in  the  casting. 

The  accompanying  illustration  shows 
the  essential  features  of  this  insert. 
The  broad  base  of  this  insert  not  only 
assures  its  correct  vertical  position,  but 
permits  it  to  be  solidly  fastened  to  the 
form,  thus  avoiding  the  risk  of  disturb- 
ance recognized  as  one  of  the  many 
difficulties  encountered  when  using  an 
inferior  type  of  socket.  It  is  readily 
and  securely  nailed  to  the  form,  avoid- 


ing the  necessity  of  boring  holes,  with 
the  consequent  waste  of  time  and  lum- 
ber. 

A  Frame  for  Making  Wire 
Spacers 

The  accompanying  illustration  shows  a 
frame  for  making  wire  spacers  which  is 
used  by  the  Blaw  Steel  Construction  Co., 
Pittsburg.  The  frame  is  a  heavy  angle 
iron  on  which  are  mounted  two  yokes. 
One  yoke  is  riveted  at  one  end  of  the 
angle  iron,  the  other  is  adjustable  by 
means  of  set-screws.  Long  "U's"  of 
wire,  cut  accurately  to  length,  are  placed 
on  the  frame,  and  the  two  ends  twisted 
tightly  together.  The  loops  required  for 
panels  and  liners  are  then  made.  This 
stretches  the  wire  to  a  certain  extent, 
so  that  all  ties  have  practically  the  same 
length.  These  ties  are  being  used  to 
some  extent  in  place  of  the  steel  ties 
heretofore  used  with  Blaw  forms.  No. 
12  annealed  wire  is  used. 


A  Paint  Paste  for  Concrete  Work 
A  new  material  on  the  market  for  pro- 
paste.  This  is  a  paste,  to  one  part  of 
which  can  be  added  one  part  of  zinc 
white  or  chalk  and  one  part  of  water 
and  mineral  color  and  a  paint  is  pro- 
duced. One  gallon  of  oil  paste  will 
make  up  3  gals,  of  a  paint,  which  will 
unite  with  masonry  or  cement  surfaces, 
and,  the  manufacturers  say,  will  not  rub 
off  or  dust,  and  is  further  a  waterproof 
coating.  The  flat  colors  obtainable  are 
very  pleasing,  soft  in  tone  and  have  met 
with  favor  in  the  eastern  market. 

An  apparently  good  feature  of  this 
product  is  that  it  can  be  ready  mixed 
as  desired  by  painting  contractors,  who 
can  purchase  locally  their  zinc  or  whit- 
ing and  their  mineral  color  and  do  their 
own  mixing,  thereby  saving  transporta- 
tion charges. 

This  material,  which  is  manufactured 

by  The  Consolidated  Cos.,  N.  Y.  C.  has 

been  used  recently  in  the  new  building 

at  59th  St.  and  Broadway,  N.  Y.  C. 

»    *     ♦ 

Electric  Welded  Wall  Ties 

The  Van  Expansion  Bnlt  Co.,  Chicago, 
is  now  handling  the  ".Androck"  con- 
crete wall  tie.  This  is  a  rectangular 
loop,  approximately  2"  wide  and  in  as- 
sorted lengths,  which  is  being  used  suc- 
cessfully in  wall  centering.  It  can  be 
dropped  right  over  the  opposite  2  x  4s 
and  holds  the  studs  accurately  in  place 
without   any  twisting. 
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A  Fountain  Drawing  Pen 
Fountain  pens  for  writing  are  in  very 

general    use.      To    apply    the     fountain 

principles    to    drawing    pens    is    a    step 

making    for   economy    of    time   and    el- 
fort  and  the  accompanying  illustrations 

are  of  interest  in  that  they  show  what 

is    apparently    a    successfid    design    of 

such   a   pen. 

In  this   fountain   drawing   pen,   which 

is  made  hy  Keuffel  &  Esser  Co.,   N.  V. 

C,    the    ink    is    contained    in    a    rubber 

reservoir  within  the  liandle 

and  is  fed  to  the  blades  ni 

any  desired   quantity  bj     i 

slight     pressure    of     t  h  <. 

ringer    on    a    convenienth 

placed  lever.     It  i<  uiinn 

cssary    to     interrupt     t  li  i 

work    to    refill    the   idaik'- 

and   after  a   little  practiLL 

the     draftsman     will     find 

that  he  can  feed  ink  to  tin 

pen     while     drawing     thi 

most  e.xact  lines. 

The  blades  are  fed  wilh 

a  tiuick  opening  device  and 

are    hinged    so    that    th(.\ 

may    be    swung    sidewa\  s 

clear    of    the     feed    tul)e 

This   allows   the   reservoir 

to    be    Idled     and    makt 

cleaning  easy.    When  it  !•- 

necessary   to    fill    the    pen 

tlie    blades    are    swung   to 

one  side,   the   feed  wire  is 

removed     from     the     feid 

tube  and  the  lever  pressed 

down     to     expel     the    air 

from  the  rubljer  container. 

The     feed     tube     is     then 

dipped    into    the    ink    and 

with    the    pressure   gradu- 
ally   relieved     from     the 

lever  the  ink  is  drawn  up 

into  the  sack;  the  wire  is 

then    replaced,    the    l)lades  V 

are  returned  to  their  nor-    .    ^ 

,    ,  .A    Fountain 

mal  position  and  the  pen  is   Drawing  Pen 

ready   for  use. 

*  *     * 

The  Waterloo  Cement  Machy.  Corp., 
Waterloo.  la.,  has  opened  a  N.  Y.  office 
at  No.  11  Broadway,  with  Parker  U. 
Cole  in  charge  of  the  \ew  York  iind 
New  Jersey  territory.  This  company 
manufactures  the  "Polygon"  and  "Little 
Wonder"  lines  of  concrete  mixers  and 
will  now  carry  a  stock  of  these  ma- 
chines in  New  York  for  the  conveni- 
ence of  cu.stomers. 

*  *     * 

The  Cummings  Structural  Concrete 
Co.  has  been  awarded  the  contract  for 
the  erection  of  a  reinforced  concrete 
bridge  at  Haights  Run,  near  Pittsburgh. 
The  bridge  will  be  327'  long  and  60' 
wide,  with  a  center  arch  of  195'.  The 
contract  price  is  $109,480,  The  only 
other  bidder  was  the  Dravo  Contract- 
ing Co.  The  estimated  cost  of  the  city 
engineers  was  §110,000. 

[liMl 


Catalogs   and    other   Trade 
Publications 


Iiiving'-Stone.  (  oncreu'  i'.on.i  Co.,  F.,ilti 
more.  TA"  x  iii".  paper  bniiuil.  11)  pp.  Tliii 
booklet  describes  a  bonding  material  wbici 
c-»ntaiiis  no  acid  and  luih  l)cen  in  quite  exten 
sive  use  since  190.5.  Speciiications  for  its  ust 
are  presented  and  also  a  long  list  of 
tects  and  builders  who  have  already  used  tb 


bi- 


Waterproofing'.  Ceresit  Waterproofing  Co.. 
Ciiicago.  s'A"  X  T-H".  paper  bound,  1'.' 
pp.  illust.  This  is  an  ingenious  arrangement 
of  catalogues,  whereby  inside  of  a  larger  cat- 
alogue, there  are  several  smaller  catalogues, 
each  taking  up  some  , particular  phase  in  the 
use  of  Ceresit.  The 'first  little  leaflet  is  en 
titled  "Scientific  Explanation."  This  is  fol- 
lowed bv  '"Test  Reports."  "Specific  Records 
of  Use."  "Testimonial  Letters,  and  "The 
Clincher."  The  catalogue  should  be  found  of 
interest  to  anvone  having  waterproofing  prob- 
lems to  handle'. 

Cube  Mixers.  Municipal  Engrg.  &  Contrg. 
Co.,  Chicago.  9"  X  6",  paper  bound,  (>4  pp., 
illust.  This  is  an  interestin.s:  catalogue  in  that 
it  presents  detailed  descriptions  of  the  great 
mi.xing  plant  used  at  the  Panama  Canal.  Many 
other  photographs  of  unusxial  construction  work 
are  shown. 

Facts  Concerning'  Reinforced  Concrete 
Paving.  Thomas  Steel  Reuiforcement  Co., 
lletroit.  9"  X  6".  pa]>er  b.iund,  4S  pp.,  illust. 
This  booklet  presents  in  a  very  convincing 
way  the  merits  of  the  Thomas  system  of  as- 
sembling reinforcing  steel  for  pavement  con- 
struction. In  this  system  reinforcing  rods, 
placed  longitudinally  and  traversely  to  the 
road,  are  held  in  the  upper  and  lower  portions 
of  the  pavement  by  an  attachment  known  as 
the  "Thomas  stool."  The  reinforcement  for 
one  section  of  roadway  is  fabricated  adjacent 
to  the  work  and  jilaced  as  a  unit,  the  plates 
for  the  expansion  joitits  being  fastened  to  the 
end  of  the  rod.  .Many  interesting  photo- 
graphs are  shown. 

Art  .Harlile.  .\merican  .-Nrt  Marble  Co., 
Philadelphia.  9K"  x  6",  paper  bound,  60  pp., 
illust.  This  material  is  a  facsimile  of  natural 
marble  and  is  used  extensively  for  interior 
work  in  some  of  our  modern  .American  build- 
ings. The  making  of  .\merican  art  marble  is 
a  process  radically  different  from  scagliola. 
English  Keene  cement  is  used,  mi.xed  with 
L.dors  in  such  a  way  as  to  produce  the  various 
lints,  veins,  grainings  and  formations  of  natu- 
ral marble  and  onyx.  The  manufacturers  state 
that  the  material  has  a  greater  tensile  strength 
than  scagliola,  is  lighter  and  makes  possible  a 
closer  reproduction  of  the  natural  marble. 
The  catalogue  shows  by  some  illustrated  in- 
serts some  very  interesting  reproductions  of 
some  of  the  company's  work. 

Nonpareil  Kigli  Freasnre  CoTerings. 
.\rmstrong  Cork  Co.,  Pittsburgh.  7//'  x  5". 
paper  bound,  72  pp.,  illus.  This  catalogue, 
which  is  a  very  artistically  prepared  book, 
Ijresents  the  advantages  of  high  pressure  cov- 
erings for  steam  lines,  boilers,  breechinps  anrl 
all  heated  surfaces.  The  discussion  of  this 
material  is  gone  into  comprehensively. 

Machines  for  Mixing.  Snell  -Vlfg.  Co., 
South  Kend,  Ind.  (i"  x  X</,",  paper  bound, 
folder,  illus.  This  little  pocket  circular  de- 
scribes the  latest  models  of  Snell  machines. 
In  this  mixer  the  drum  is  open  and  revolves 
at  an  incline  and  is  dumped  by  simply  tilting 
the  drum.  Several  models  are  illustrated  in 
the    folder. 

Reinforced  Concrete  Filing.  .\.  C.  Cbe- 
nowetb,  177  Montague  St.,  Brooklyn.  11"  x 
8 '4",  paper,  bound,  folder,  illus.  Tliis  circular 
shows  some  interesting  illustrations  of  con- 
crete   tile    work   in    Havana    harbor. 

Crescent  Belt  Fasteners,  Crescent  Belt 
I'astcner  Co..  ;isi  I'-nurlh  .\ve.,  N.  Y.  C.  11" 
X  a<4",  paper  bound,  illust.,  20  pp.  Thc!-e 
belt  fasteners  are  adapted  to  all  leather,  can- 
vas or  rubber  belting  and  consist  cssentiallv 
of  a  metal  plate  which  is  riveted  to  either  end 
of  the  belt. 

KTon-Fading  Mortar  Colors.  lamestown 
Paint  &  \'arnisb  Co..  lamestown.  Pa.  r,'A"  x 
X'A".  paper  boun<l,  8  pp.  This  little  booklet 
describes  the  various  kinds  of  mortar  colorirg 
materials  which  are  manufaclurcd  hy  the 
above  company.  Some  valuable  suggestions 
arc  given  as  to  the  use  of  this  material. 


Smooth-On  Iron  Cement.  Smooth-On 
Mis-  Co..  Jersey  City.  N.  J.  6Ji"  x  4V;". 
paper  bound,  40  pp.,  illus.  This  catalogue  is 
an  instruction  book  covering  in  detail  the  use 
of  this  material  for  waterproofing,  patching 
concrete,  floors,  developing  bond,  etc.  It  will 
be  found  of  interest  to  contractors  having 
these  problems  to  meet. 

concreting  in  Cold  Weather.  Universal 
Portland  Cement  Co.,  Chicago.  9"  x  G",  paper 
bound.  .'SS  pp.,  illus.  This  is  the  1913  edition 
of  a  bulletin  on  this  subject,  which  at  this 
time  of  year,  for  a  good  many  years,  has 
brought  to  the  concrete  user  some  very  good 
coitcise  information  on  this  important  problem. 
The  bulletin  this  year  presents  not  only  com- 
plete laboratory  and  practical  field  tests  on  all 
the  factors  involved  in  handling  concrete  in 
cold  weather,  but  some  interesting  costs  on 
this  operation  are  presented. 

Indnstrial  EcLnipment.  Orenstein-.Xrtbur 
Koppel  Co.,  .Koppel,  Pa.  11"  x  S'/z'^  paper 
bound,  ,S4  pp.,  illus.  This  is  a  loose-leaf  cata- 
log of  convenient  size  well  arranged  to  present 
the  extended  line  of  equipment  manufactured 
by    this   company.      Some   unusual   installations 


Concrete  Mixers  and  Contractors' 
Equipments.  Standard  Scale  &  Supply  Co.. 
Chicago.  9"  x  0",  paper  bound,  ISS  pp.,  illus. 
This  catalogue  covers  in  a  very  comprehensive 
ferent  models  being  shown.  Builders'  hoists, 
manner  a  complete  line  of  equipment  turned 
out  by  this  company.  The  well-known  "Stand- 
ar>i"  mi.ver  is  described  in  detail,  all  the  dif- 
gasoline  engines,  diaphragm  pumps,  builders' 
derricks,   rock  crushers,  etc.,   are  described. 

The  Concrete  Bridge.  .Tno.  B.  Leonard 
and  \V.  P.  Day.  San  Francisco.  7"  x  101^", 
paper  bound,  40  pp.,  illust.  This  is  a  most 
artistic  and  well  prepared  booklet  which,  as  the 
autbors  state,  is  published  to  supply  informa- 
tion on  the  vast  strides  made  in  California  in 
the  use  of  reinforced  concrete  for  permanent 
bridge  constructioit.  The  authors  open  the 
book  with  a  brief,  emphatic  argument  for  the 
use  of  concrete,  saying  why  it  is  the  material 
in  bridge  construction.  This  is  followed  by  a 
series  of  excellent  photograph  reproductions 
covering    in   detail    many   types   of   bridge   con- 

"Alca"  Ijime.  Charles  Warner  Co.,  Phila- 
delphia. 0"  X  9",  paper  bound,  16  pp.,  illust. 
In  this  book  the  essential  features  of  ".Mca" 
lime  are  described  and  many  interesting  flio- 
tograjibs  of  recent  work  are  shown. 

Rock-Ore  and  Gravel  Handling'  Ma- 
chinery. T.  L.  Smith  Co.,  ^(ilwaukee.  Wis. 
9"  X  6",  paper  bound,  40  pp.,  illust.  This 
catalogue  is  devoted  principally  to  detailed 
descriptions  of  the  "Telsmith"  crusher,  which 
was  formerly  known  as  the  Symons  gyratory 
crusher.  Different  parts  of  this  equipment  are 
described  in  detail  as  also  are  the  various 
adaptations  of  these  to  p.^rtable  crushing  plants. 

Fatent  Suspended  Bins.  The  Brown 
Hoisting  Machinery  Co.,  Cleveland.  9"  x  «", 
paper  bound,  36  pp.,  illust.  This  pamphlet 
describes  in  detail  catenary  suspended  bins 
built  with  ferro-inclave  sheeting  and  concrete. 
This  bin  is  being  successfully  used  in  many 
large  plants  and  interesting  photographs  and 
sketches  are  shown. 

Reliance  Reinforcing  Bars.  Interstate 
Iron  and  Steel  Co.,  Chicago.  S'/,"  x  4". 
paper  bound.  S  pp.,  illust.  Reliance  re'n- 
forcing  bars  are  rolled  from  railroad  steel  rail 
billets.  This  booklet  shows  in  an  interesiii'g 
and  conclusive  way  the  value  of  this  steel  as 
reinforcing  material.  Standard  specifications 
for  this  material  are  published  and  many 
photographs  of  interesting  modern  work  are 
shown. 

Iiow  Charging  Concrete  Mixer.  Stand 
ard  Scale  &  Supply  C,i..  Chicago.  9"  x  «", 
paper  bound,  32  pp.,  illust.  This  pamphlet  pre- 
sents coinpletely  tlie  entire  line  of  "Standard" 
mixer  equipment.  The  mixers  with  a  folding 
platform  and  cart-chargers  arc  interesting  feat- 
ures of  equipment.     These  arc  shown  in  detail. 

Chain  Belt.  The  Chain  Belt  Co.,  Milwau- 
kee, \\  is.  9"  X  6",  paper  bound,  8  pp.,  illust. 
This  number  of  "Chain  Belt"  describes  in  an 
interesting  way  the  work  on  the  Manhattan 
section  of  the  New  York  .Aqueduct.  Many  il- 
lustrations are  shown  of  this  ittteresting  work. 
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Editorials 

Conservation  is  not  a  new  hobby;  it  is  as  old  as  creation  itself.  With  the  ma- 
terials at  hand,  gable  roofs  in  the  past  have  been  necessary  on  residences  in  the  tem- 
l)erate  zone.  With  reinforced  concrete,  flat  roofs  are  a  very  logical  construction  and 
make  for  conservation  of  space  and  health.  In  the  article  on  p.  197  of  this  issue, 
advantages  of  flat  roofs  are  presented  from  several  view  points.  There  are  some 
practical  suggestions  on  construction  written  by  a  builder  and  architect  who  "knows 

how." 

*     *     * 

IX  A  RECENT  interview  an  official  of  the  Alpha  Portland  Cement  Co.  is  quoted 
as  saying  that  cement  would  soon  be  the  equal  of  steel  in  the  commercial  world. 
Though  this  statement  might  be  questioned,  the  rapid  growth  of  the  Portland  cement 
industry  within  the  past  10  years  would  almost  seem  to  warrant  the  projjhecy.  On 
all  sides  concrete  appears  to  be  taking  the  place  of  other  materials  for  building  con- 
struction, for  sidewalks,  for  road-making,  and  in  fact  for  numerous  similar  uses  hitherto 
undreamed  of  by  the  cement  producer.  Year  by  year  cement  is  overtaking  steel  so  far 
as  output  is  concerned,  and  if  concrete  were  taken  as  a  unit  in  yards  and  dollars,  it  is 
possible  that  the  figures  would  show  very  close  comparative  relations. 


LETTERS  FROM  engineering  circles  in  England  begin  to  show  an  aMakening 
to  the  value  of  concrete  roadways  in  that  country.  This  is  especially  marked  since 
the  Road  Congress  in  London  and  the  papers  and  discussions  there  in  connection  with 
these  new  roadways.  It  is  to  be  hoped  that  some  of  the  English  engineers  and  others 
who  are  interested  in  the  construction  of  concrete  roads  have  taken  advantage  of  the 
Road  Congress  just  in  session  at  Detroit  not  only  to  hear  all  that  was  said  on  this 
imiJortant  subject  but  actually,  by  personal  knowledge,  to  become  acquainted  with  the 
great  advances  in  road  making  shown  in  the  many  miles  of  Wayne  County  roads. 

*     *     * 

THE  PAPER  by  Frank  F.  Rogers,  State  Highway  Commissioner  of  Michigan, 
published  last  month  and  the  one  by  A.  N.  Johnson,  State  Highway  Engineer 
of  lUinois,  published  in  this  issue,  are  very  important  in  a  knowledge  of  the  develoj)- 
ment  of  concrete  highways,  the  first  because  it  presents  definite  information  as  to  the 
weak  spots  which  have  developed  in  the  Wayne  coimty  concrete  roads,  and  the  second 
because  it  contains  a  valuable  discussion  of  these  features.  One  thing,  however,  should 
not  be  lost  sight  of.  The  census  of  cracks  and  holes  was  not  made  until  August,  this 
year,  when  some  of  the  pavement  examined  was  four  years  old,  some  three  years  old, 
some  two  years,  and  some  but  one  year  old.  JSIr.  Johnson  presents  a  diagram  showing 
the  increase  in  cracks  over  a  period  of  four  years.  The  very  important  consideration  in 
this  connection  is  tliat  the  examination  having    been    made    at  the    end  of  four    years' 
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use  of  the  roads,  does  not  show  the  in- 
crease per  year  in  cracks  of  each  par- 
ticular road.  It  shows  that  in  roads  four 
years  old  there  are  generally  more  cracks 
than  in  a  road  one  year  old.  In  spite  of 
this  showing,  however,  there  is  consider- 
able question  as  to  whether  or  not  cracks 
in  any  one  pavement  show  any  marked 
increase  in  number  from  year  to  year. 
We  are  inclined  to  believe  that  this  in- 
crease is  not  nearly  so  marked  as  seems 
to  be  indicated  in  the  examination  of 
the  work. of  four  entirely  different  years. 
A  satisfactory  knowledge  of  the  ten- 
dency of  concrete  to  form  cracks  year 
after  year,  can  be  learned  only  in  an 
annual  examination  of  each  road.  Ed- 
ward N.  Hines,  Chairman  of  the  Board 
of  County  Road  Commissioners  of 
Wayne  county,  is  of  the  opinion  that  a 
very  large  percentage  of  cracks  in  any 
piece  of  concrete  highway  are  formed 
within  a  year  after  construction.  Mr. 
Johnson  points  to  this  possibility  in  a 
reference  to  the  roads  which  he  has 
watched  in  Illinois.  Mr.  Johnson  is 
plainly  of  the  opinion  that  most  of  the 
cracks  are  due  to  the  sub-grade  condi- 
tions and  under  ordinary  circumstances, 
weaknesses  from  such  causes  might  be 
expected  to  develop  by  the  spring  fol- 
lowing the  season  of  construction.  If 
the  Wayne  county  road  builders  had 
been  as  efficient  in  their  methods  and 
as  nearly  perfect  in  the  selection  of  their 
materials  when  they  built  the  first  road 
in  1909  as  they  were  when  they  built  the 
roads  in  1912,  there  is  good  reason  to 
believe  that  the  diagram  of  cracks 
would  be  entirely  different.  It  is  to  be 
hoped  that  the  Board  of  County  Road 
Commissioners,  which,  in  its  1913  report 
(from  which  we  quote  elsewhere  in  this 
issue)  publishes  an  independent  report 
of  cracks  in  the  Wayne  county  roads, 
will  continue  to  make  an  annual  census 
of  this  kind,  so  that  at  the  end  of  three 
or  four  years  we  may  be  in  possession 
of  data  that  will  be  conclusive  in  indi- 
cating just  what  tendency  the  concrete 
has  to  continue  through  a  period  of 
years. 


A  Test  of 
Concrete 
and  Brick 


One  of  the  exhib- 
its of  the  Univer- 
sal Portland  Ce- 
ment Co.  at  the 
recent  American  Road  Congress  in  De- 
troit consisted  of  a  test  by  means  of 
the  paving  dctcrminator  of  two  sections 
of  concrete  paving  and  two  sections  of 
brick  paving  with  readings  made  under 
the  direction  of  the  civil  engineering 
faculty  of  the  University  of  Michigan. 
It  is  not  necessary  for  us  to  describe  the 
operation  of  the  paving  determinator, 
this  having  been  done  in  the  Dec,  1912, 
and  June,  1913,  issues,  in  connection 
with  reports  of  tests.  On  the  occflsion 
of  the  test  at  the  American  Road  Con- 
gress, there  was  much  to  gratify  the 
adherents  of  brick.  One  section  of  the 
concrete  paving,  occupying  one-half  of 
the  entire  circle,  was  laid  by  men  sup- 
plied by  the  County  Road  Commission 
of  Wayne  county,  Mich.,  and  the  work 
was   done   as  nearly  as  possible   in  ac- 
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cordance  with  the  specifications  of 
Wayne  county,  using  washed  sand  and 
gravel  with  pebbles  from  J4"  to  V//' 
and  a  mixture  of  1  part  cement,  V/i 
sand  and  3  parts  pebbles.  One-fourth 
of  the  circle  was  paved  by  the  R.  D. 
Baker  Co.,  Detroit,  using  crushed  Wis- 
consin granite  as  the  coarse  aggregate 
from  %"  to  lYz"  in  size.  This  was  also 
proportioned  1  cement,  V/z  sand  and  3 
of  granite.  The  remainder  of  the  track 
was  paved  with  brick,  one  section  laid 
on  a  1  :.5  Portland  cement  mortar  cush- 
ion and  the  other  on  a  sand  cushion. 
Brick  were  supplied  by  I.  M.  Adams  of 
the  Detroit  Vitrified  Brick  Co.  The 
Wayne  county  paving  was  done  Aug- 
ust 17.  The  R.  D.  Baker  paving  was 
done  August  22.  The  test  was  run  from 
the  evening  of  September  29  to  the 
morning  of  October  4,  not  continuously, 
however,  except  during  the  latter  por- 
tion of  the  test.  A  total  of  19,315 
revolutions  was  made  and  the  Wayne 
county  concrete  made  a  very  poor 
showing  as  compared  with  what  could 
reasonably  have  been  expected  of  it.  It 
wore  down  in  the  course  of  the  test  as 
much  as  1^"  in  some  places.  The  gran- 
ite concrete  made  a  much  better  show- 
ing. The  brick  paving  in  the  Portland 
cement  mortar  bed  came  through  the 
test  in  excellent  condition.  The  brick 
on  the  sand  cushion  was  fast  going  to 
pieces  when  the  machine  was  stopped. 
Aside  from  the  fact  that  the  concrete 
was  altogether  too  green  to  be  expected 
10  stand  such  a  severe  test,  perhaps  the 
most  striking  objection  shown  was  the 
fact  that  the  Wayne  county  concrete 
appeared  to  have  been  troweled  too 
much  and  to  have  an  excess  of  mortar 
on  top,  the  mortar  not  having  the  nec- 
essary resistance  to  stand  the  severe 
test  for  abrasion. 


Who  Should 
Pay  the  Quan- 
tity Surveyor 


The  movement  for 
better  estimating 
methods,  which  is 
spreading  rapidly 
across  the  country,  brings  into  the  field 
many  new  and  interesting  factors.  The 
adoption  of  a  system  of  quantity  sur- 
veying means  that  an  entirely  new  pro- 
fession is  brought  into  activity,  and  the 
question  naturally  arises  :  "Who  will  pay 
the  quantity  surveyor?"  In  the  Quan- 
tity Surveyor  the  bulletin  -of  the  Am. 
Inst,  of  Quantity  Surveyors,  this  ques- 
tion is  asked  and  the  reply  printed  as 
follows :    • 

The  architect  selects  the  quantity 
surveyor  and  agrees  with  him  that 
his  percentage  is  to  be  upon  the 
contract  price,  according  to  the 
class  of  building  required.  yVt  the 
end  of  the  bill  of  quantities  will 
always  be  found  a  summary  of 
all  the  different  trades  covered  by 
the  bill,  and  at  the  foot  of  the 
summary,  after  the  total  has  been 
arrived  at,  the  following  will  ap- 
pear: "Add  to  the  above  total 
— %  upon  the  total  amount  of 
same,  to  be  paid  to  the  quantity 
surveyor  by  the  contractor,  out  of 
the  first  payment  received." 
This  places  the  quantity  surveyor  in 
the  ultimate  employ  of  the  contractor.   It 


seems  to  us  that  while  the  quantity  sur- 
veyor may  seem  to  be  working  for  the 
contractor  in  that  he  does  the  work  that 
the  contractor  has  heretofore  done,  that 
is,  preparing  the  estimates,  it  would  still 
be  better  not  to  have  him  look  to  the 
contractor  for  his  payment.  Why 
couldn't  the  owner  pay  the  quantity  sur- 
veyor directly,  subtracting  the  quan- 
tity surveyor's  fee  from  the  first  estimate 
drawn  by  the  contractor?  This  would 
remove  the  objection  of  placing  profes- 
sional service  in  the  pay  of  the  contrac- 
tor which  might,  under  certain  circum- 
stances, prove  a  serious  objection. 


We  have  alwavs  be- 
Concernmg  the  jig^.^j  concrete' to  be 
Hardness  of  u     j   i,  ^  .  i  . 

Concrete  ^""'^l  ''"^ ""  "''™'  ]^^- 

ter   from  a  manutac- 

turer  of  rotary  electric  drills  has  added 
some  first-hand  opinion  which  should 
be  of  interest  to  Concrete-Cement  Ace 
readers.  The  electric  rotary  drill  man- 
ufacturer states  that  they  are  prepared 
to  supply  machines  suitable  for  drilling 
marble,  slate  or  limestone,  but  in  their 
experience  it  has  been  absolutely  impos- 
sible to  get  a  cutting  edge  to  stand  u;i 
when  trying  to  drill  concrete.  Concrete, 
they  state,  is  of  an  entirely  different  con- 
sistency and  some  grades  of  concrete- 
are  as  hard  as  flint.  A  rotary  cutting 
edge  is  impractical  and  a  rock  drill 
with  an  reciprocating  motion  is  essen- 
tial. This  is  interesting  opinion  of  the 
hardness  of   concrete. 
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In   the    central    part   of  the   view    in    the   background   is   shown   a   gabled   frame   residence.      This   illustrates   comparatively    the   advantage    of 
fiat  roof 

Flat  Roofs  for  Concrete  Residences 

An  Outdoor  Life  is  a  Healthy  Life — Flat  Roofs 
Make  for  More  Living  Space  of  the  Best  Kind 


BT  F.   H.   BOSWORTH* 

IN  THE  FOLLOWING  ARTICLE,  isjhich  was  originally  a  letter  pre- 
pared at  our  request  in  reply  to  an  inquiry  on  this  problem  received  from  a 
Brazilian  firm  of  builders,  Mr.  Bosworth  discusses  the  subject  in  an  analytical 
and  interesting  manner.  He  speaks  at  first  hand,  and  from  actual  exper- 
ience. 


In  considering  the  question  of  roof 
construction  for  concrete  residences, 
several  factors  are  involved,  and  in  con- 
sidering the  relative  importance  of  these 
factors,  it  must  not  be  lost  sight  of  that 
a  residence  is  primarily  a  home,  and 
every  effort  should  be  directed  to  mak- 
ing it  a  real  home.  From  an  architec- 
tural standpoint,  the  question  has  been 
apparently  satisfactorily  solved.  In  a 
way,  a  fiat-roofed  house  is  merely  a  re- 
version to  a  very  ancient  type  of  dwell- 
ing. It  is  from  the  standpoint  of  the 
builder,  from  the  "how-to-do-it"  side, 
that  this  discussion   is   mainly  directed. 

Tbe  Plat  Boof  Stmctnrally 

From  a  constructional  and  utilitarian 
standpoint,  the  flat  roof  is  the  only  log- 
ical roof  for  concrete  buildings.  This 
is  particularly  so  in  hot  climates,  but 
aside  from  every  other  consideration, 
constructionally  it  is  the  only  roof  worth 
considering.  It  is  the  easiest  to  build ; 
the  cheapest  to  build,  and  as  a  matter 
of  utility  you  gain  the  whole  area  of 
the  building  as  a  roof  garden,  sleeping 
porch,  play  grounds,  etc. ;  an  extra  floor 
without  one  cent  of  extra  expense,  a 
place  that  can  be  utilized  in  a  hundred 
ways  even  to  the  extent  of  a  swimming 
pool  if  desired. 

*San  Francisco 
November,  1913 


This,  of  course,  could  only  be  done  in 
an  all-concrete  building  where  the  con- 
crete interior  partitions  afford  the  neces- 
sary support  for  the  heavy  roof  slab. 

The  question  of  snow  in  cold  coun- 
tries is  the  only  argumnet  against  a  flat 
roof,  and  while  from  lack  of  experience 
of  such  conditions  I  cannot  speak  auth- 
oritively  on  the  subject,  yet  my  judg- 
ment would  be  that  of  all  buildings  the 
concrete  building  should  be  best  able  to 
withstand  the  additional  strain  put  upon 
it  by  the  snow  load.  This  is  due  to  the 
fact  that  the  factor  of  safety  in  a  con- 
crete building  is  large  and  the  ratio  of 
strength  between  the  concrete  and  other 
liuilding  materials  is  still  larger;  in 
other  words,  a  snow  load  that  would 
crush  a  frame  building  would  have  abso- 
lutely no  effect  on  a  concrete  building 
of  equal  size,  a  building  with  concrete 
interior  partitions  and  concrete  slab 
roof. 

There  are  many  diffexent  types  of  flat 
roofs,  commencing  with  the  flat,  solid 
slab,  which  is  possibly  the  cheapest  and 
most  practical,  and  varying  with  the 
ideas  of  each  subsequent  inventor  into 
many  forms,  of  hollow  slabs,  panelled 
floors,  joist  and  beam,  and  beam  and 
girder  construction,  depending  upon  the 
builder  and  the  type  of  building  being 
erected. 


The  methods  of  reinforcement  are  as 
varied  as  the  types  of  slabs  but  a  suffi- 
ciency of  bars  or  mesh,  or  a  combina- 
tion of  bars  and  mesh  intelligently 
placed,  will  always  turn  out  a  good  slab, 
and  one  does  not  have  to  be  an  expert 
citlier. 

Hollow  or  cored  slabs  have  some  ad- 
vantage over  solid  slabs,  both  in  con- 
struction features  and  utility.  A  prop- 
erly designed  hollow  slab  will  be 
stronger  for  a  given  amount  of  material 
than  a  solid  slab  and  the  hollow  portion 
in  many  cases  can  be  used  to  advantage 
for  concealing  plumbing  and  electrical 
pipes  and  conduits  and  installing  more, 
if  the  occasion  ever  arises  demanding 
same.  Pipes,  etc.,  once  buried  in  a  solid 
slab,  are  there  for  better  or  for  worse 
until  the  building  is  torn  down.  As  a 
matter  of  utility  a  flat  roof  offers  pos- 
sibilities that  can  be  secured  in  no  other 
way.  Socially  it  is  an  ideal  meeting 
place  for  the  family  and  friends ;  day 
and  evening,  climate  permitting,  it  offers 
fresh  air,  view,  privacy ;  there  is  more 
room  than  an  ordinary  porch,  and  the 
possibilities  of  beautifying  it  are  only 
limited  by  the  imagination  and  purse  of 
the  owner  or  occupant. 

For  sleeping,  a  flat  roof  cannot  be  ex- 
celled by  the  most  elaborate  porches ; 
screens  or  other  partitions  can  be  erect- 
ed quickly,  open  to  the  sky ;  the  distance 
above  the  ground  is  generally  a  protec- 
tion against  mosquitoes,  and  the  mov- 
able features  of  the  screens  and  other 
protections  insures  against  wind  and 
drafts. 
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Fig.  3 — A  Imreplace  ani 
In   this   design   lattice 


Semi-Pergola  Effect  oh  a  Flat  Concrete  Rook 
rk   and   wall   benches  are    used  most  effectively 


The  flat  roof  can  be  utilized  to  ad- 
vantage by  the  operating  end  of  the 
home  for  drying  clothes  and  for  other 
household  economies  that  can  be  per- 
formed in  the  open  air,  free  from  the 
scrutiny  of  passersby.  It  is  ideal  for 
airing  and  ventilating,  the  hygienic  sun- 
bath   for  both  people  and  things. 

The  Cantilever  Cornice 

The  overhanging  cornice  is  a  projec- 
tion, generally  of  the  flat  roof,  although 
sometimes  it  is  projected  from  the  top 
of  the  firewalls  of  the  building.  Its  prin- 
cipal use  is  for  architectural  or  orna- 
mental purposes  and  as  a  protection  or 
shelter  for  window  openings  and  to 
project  the  rain  water  a  distance  from 
the  building.  In  a  concrete  building  it 
has  a  structural  duty ;  on  the  cantilever 
principal  it  helps  to  give  the  roof  slab 
continuity,  and  it  makes  the  cheapest 
method  constructionally  of  finishing  the 
top  of  a  building. 

The  cost  of  a  firewall  and  a  staircase 
to  get  to  the  roof  would  be  practical 
economy  due  to  the  great  additional 
benefits  to  be  derived  from  the  use  of 
the  roof  as  above  specified.  In  a  hot 
country  the  roof,  in  most  hours  of  the 
twenty-four,  is  the  most  livable  part  of 
the  building,  and  any  plan  eliminating 
such  use  for  the  sake  of  the  small  sav- 
ing to  be  made  would  be  a  matter  of 
lasting  regret. 
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Ezpausiou  Joints 

The  expansion  joint  is  a  longstanding 
bug-a-boo  to  a  majority  of  concrete  men 
in  their  different  work,  and  I  have  been 
asked  a  number  of  times  how  I  pro- 
vided expansion  joints  in  the  roofs  of 
the  concrete  buildings  I  erected.  I  can 
only  answer  that  I  did  not  provide  any ; 
I  put  the  slabs  on  the  buildings  in  one 
operation  without  any  provision  for  ex- 
pansion joints  and  have  not  had  any 
trouble  whatsoever. 

A  sidewalk  man  makes  his  unit  slab 
between  expansion  joints  anything  from 
3  ft.  by  the  width  of  his  strip  to  30  ft. 
by  the  width  of  his  strip.  I  make  my 
unit  slabs  the  size  of  the  building.  I 
have   been   able   to   find   no   rule   as   to 


the  maximum  size  of  a  slab  between  ex- 
pansion joints.  There  is  none;  I  have 
made  a  slab  44'  x  60'  without  an  ex- 
pansion joint  and  will  possibly  make 
them  larger. 

Boof  Finish 

There  are  any  number  of  ways  of  fin- 
ishing a  concrete  roof ;  each  has  its  ad- 
vantages and  disadvantages;  the  best 
finishes  are  naturally  the  most  expen- 
sive, and  vice  versa. 

The  cheapest  roof  and  a  good  roof  is 
the  regular  cement  top  dressing  1"  thick, 
colored  to  suit  and  with  hydrated  lime 
and  waterproofing  compounds  to  make 
it  impervious  to  moisture.  A  good  coat 
of  paint  adds  to  the  value  of  this  roof. 


I'ic.   2 — A  Detailed  Corner 
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The  great  drawback  with  this  cement 
top  is  that  to  insure  a  perfect  bond  the 
top  should  be  put  down  as  soon  after 
the  foundation  slab  is  placed,  as  pos- 
sible ;  the  slabs  should  be  grouted  and 
the  grout  scratched  in  and  then  the  top 
will  never  come  away.  This  is  not 
always  convenient ;  in  fact,  it  is  usually 
very  inconvenient  and  will  not  be  fol- 
lowed to  any  considerable  extent  for 
that  reason.  A  roof  finish  will  be  adopt- 
ed that  can  be  put  down  after  the  slab 
is  set  and  the  building  well  along  to 
completion.  This  will  naturally  be  some 
of  the  following  types  of  composition 
roofs. 

Composition  roofs  range  from  tar  and 
paper  and  gravel,  which  is  possibly  the 
cheapest  to  buy  but  the  poorest  to  walk 
on,  to  ordinary  bitumen,  then  mastic, 
then  magnesite  and  sanitary  floorings  to 
the  different  tiles  and  marble  flags. 

Mastic  will  probably  be  the  future 
covering  for  concrete  roofs.  It  is  easy 
to  apply  after  the  building  is  finished, 
it  is  lasting,  is  satisfactory  to  walk  upon, 
can  be  patched,  and  is  the  cheapest  of 
the  really  serviceable  composition  roofs. 

It  costs  possibly  twice  what  a  tar  and 
gravel  or  a  bitumen  could  be  put  down 
for,  but  is  worth  it.  In  the  different 
tiles  we  have  the  ideal  roof  covering  but 
the  price  makes  such  a  roof  prohibitive 
in  any  but  the  very  elaborate  buildings 
where  cost  is  no  object.  The  cheapest 
tile  roof  would  cost  five  times  more  than 
the  mastic,  which  puts  it  out  of  the 
question  for  ordinary  work. 

Tight  roofs  do  not  have  to  be  graded, 
although  a  graded  roof  is  always  better 
than  one  that  is  dead  flat.  Water  will 
always  find  its  way  oflf  or  evaporate, 
besides  the  roof  is  no  place  to  stay  when 
it  is  raining. 


A  Concrete  Viaduct  in  the  Northwest 


Casting  Poles  Vertically  in  a 
Rotary  Mold 

A  patent  was  recently  granted  to  A.  M. 
Haymaker  and  J.  P.  Applcman,  Pitts- 
burgh, on  a  machine  for  the  manufacture 
of  reinforced  concrete  poles.  The  ma- 
chine consists  of  a  hollow  inner  tubing 
or  mandrel  which  is  rotatably  supported 
on  its  lower  end  by  a  hollow  spindle 
through  which  steam  or  hot  water  can 
be  admitted.  Reinforcing  material  for 
the  concrete  cylinder  is  placed  outside 
the  mandrel,  after  which  the  outer  wall, 
or  shell,  is  placed  in  position  and  con- 
nected so  that  it  can  be  rotated  in  a 
direction  opposite  to  the  inner  mandrel 
by  the  necessary  gears  or  pinions. 

The  concrete  is  poured  from  the  top. 
As  this  work  progresses  steam  is  turned 
into  the  inner  mandrel  to  accelerate  set- 
ting. This  enables  the  operator  to  re- 
move the  finished  column  soon  after  the 
work  of  pouring  the  mixture  has  been 
completed.  With  one  or  both  walls  in 
motion  as  the  filling  goes  on,  the  material 
is  agitated  within  the  mold  and  caused 
to  settle.     This  fills  all  cavities. 

Continuing  the  rotation  of  one  or  both 
fihclls  gives  the  walls  of  the  concrete 
liody  a  smooth,  finished  surface,  and  the 
heat  drive.s  off  the  moisture. 
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FROM  OCEAN  TO  OCEAN,  at  points  of 
traffic    concentration    the    low    places    are 
being   spanned   ivith   great   arched    con- 
crete viaducts,  engineering  structures 
of  enduring  beauty. 


Completed  Latah   Creek  Bridge,   Spokane 


A  bridge  which  rivals  any  in  the 
Northwest  for  architectural  beauty  has 
just  been  completed  in  the  city  of 
Spokane,  Wn.  The  structure  is  940' 
long  and  its  greatest  depth  from  the 
ground  level  to  the  floor  level  is  139'. 

It  consists  of  seven  arches  of  which 
two  have  l.'iO-ft.  spans,  two  with  135-ft. 
.spans,  one  with  128- ft.  span  and  two 
with  .'j4-ft.  spans.  The  bridge  spans 
Latah  creek  and  connects  with  the  lead- 
ing arterial  approach  from  the  exten- 
sive farming  district  west  of  the  city. 
It  is  known  as  the  Latah  Creek  bridge 

It  was  opened  for  traflSc  October  1, 
the  time  occupied  in  construction  being 
just  two  years.  The  cojitractor  was 
J.  C.  Cunningham,  Spokane.  The  bridge 
was  designed  and  the  construction  was 
superintended  under  the  direction  of 
City  Engr.  Morion  Macartney,  Spokane. 
W.  L.  Malony  made  the  design  and  it 
was    checked     by    Messrs.     Waddell   & 


Harrington,  Kansas  City.  J.  F.  Greene 
was  the  construction  engineer. 

The  bridge  replaces  a  timber  trestle 
which  because  of  the  temporary  nature 
of  its  construction  had  for  years  been 
a  source  of  much  annoyance  to  the 
public.  The  new  bridge  was  located  5.5' 
from  the  timber  trestle,  with  its  center 
line  parallel  to  it,  thus  allowing  the 
traffic  over  the  trestle  to  continue  until 
the  new  structure  was  completed.  A 
45-ft.  roadway  and  two  7-ft.  sidewalks 
make  up  the  floor  of  the  bridge  and  it 
carries  a  double  track  electric  line. 

The  deck  is  carried  upon  a  reinforced 
concrete  floor  consisting  of  a  9-in.  slab 
carried  by  heavy  transverse  cross-beams 
spaced  5'  G"  o.  c.  These  beams  were  set 
directly  on  the  spandrel  walls.  The 
slab  is  waterproofed  with  a  mat  of  three 
alternate  layers  of  burlap  and  asphalt. 
.\bove  them  arc  placed  2'//'  of  concrete 
and   a   l-in.   sand  cushion    for   the   4-in. 
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creosoted  wood  blocks  forming  the  pav- 
ing. 

Surface  drains  are  provided  at  each 
pier  and  sub-drains  leading  into  the 
main  drains  are  supphed  for  the  ex- 
pansion joints.  Ornamental  cast-iron 
lighting  posts,  resting  on  the  concrete 
rail,  are  placed  at  the  piers  on  either 
side  of  the  bridge. 

ConBtmction  Notes 

The  concrete  plant  was  located  at  the 
east  end  of  the  bridge  and  consisted  of 
a  storage  bin  for  sand  and  dock  and 
■/2-yd.  Smith  mixer.'  A  cement'  shed 
with  a  capacity  of  2,000  bbls.  was  located 
on  a  railroad  spur  adjacent  to  the  mix- 
ing plant.  An  industrial  railway  with 
turnouts  and  hoppers  for  depositing  the 
concrete  in  the  arches  and  piers  was 
built  along  the  south  half  of  the  trestle. 
Mechanical  bond  steel  bars  were  used.^ 

Each  of  the  arches  consists  of  four 
ribs  joined  two  and  two  by  a  9-in.  soffit 
wall,  the  sides  of  the  ribs  flaring  with  a 
vertical  batter  of  1  to  100.  The  piers  are 
of  the  box  type,  with  ribs  connecting 
those  of  the  adjacent  arches.  Curtain 
walls  join  the  ribs  of  the  pier  together, 
and  the  projecting  walls  at  both  ends 
form  bases  for  ornamental  seats,  on  the 
deck. 

Preliminary  Work 

Tests  pits  were  sunk  at  the  bridge 
site  before  the  design  was  started,  dis- 
closing a  bed  of  hardpan  below  the 
creek  bottom  and  a  compart  sand  at 
other  points.  As  a  result  of  loading 
tests  upon  the  sand  a  maximum  pressure 
of  six  tons  to  the  sq.  ft.  was  determined 
upon  and  heavy  reinforced  spread  foun- 
dations were  designed  for  the  piers.  In 
determining  the  span  lengths  for  the 
arches,  architectural  considerations  were 
given  much  weight  and  an  effort  was 
made  to  effect  a  combination  which  was 
adapted  to  the  ground  line  and  the  site. 

The  intrado  and  the  extrado  curves 
are  many  centered  and  are  so  laid  out 
as  to  give  a  neutral  axis  which  conforms 
very  closely  with  the  thrust  line  of  the 
arch  under  the  dead  load.  The  thickness 
of  the  arch  is  such  that  under  any  sys- 
tem of  loads  the  line  of  resistance  lies 
within  the  middle  third  and  the  maxi- 
mum stress  is  below  500  lbs.  per  sq.  in. 
Steel  rods  were  placed  in  the  concrete  of 
the  arch  section  to  provide  for  tempera- 
ture stresses.  In  the  spandrel  walls  ex- 
pansion joints  concealed  behind  pilasters 
arc  provided  at  the  end  of  each  panel. 

The  arches  were  concreted  with  vous- 
soir  sections,  eight  to  each  pair  of  rilis, 
and  three  keys,  one  at  the  crown  and  one 
at  each  third  point.  Each  of  the  two 
lower  keys  contained  a  12-in.  x  12-in. 
reinforced  strut  as  a  hinge. 

Fornui  Used 

The  .forms  for  the  piers  consisted  of 
panels  5'  to  7'  high,  with  vertical  sheet- 
ing made  up  of  3-in.  x  10-in.  tonguc- 
and-groove  material  dressed  to  1-5^"  and 
3-in.  X  8-in.  horizontal  waling  spaced 
4'    o.    c.      The    walings    were    tied    by 

'T.    L.   Smith   Co.,   Milwaukee 

'Inland  Portland  Cement  Co.,   Spokane 

'Lackawanna   Steel  Co.,  Buffalo 
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"twisters"  of  %-'m.  galvanized  wire 
spaced  4'  o.  c,  tightened  against  spread- 
ers which  were  inserted  between  the 
forms  and  removed  as  the  concreting 
progressed.  The  side  forms  on  the 
arches  were  framed  on  the  ground  in 
panels  with  both  the  extrados  and  in- 
trados  cut  to  the  required  curvature. 
These  were  tied  across  the  top  with 
2  X  8's,  cleated  to  the  lagging  at  the 
bottom  and  tied  with  galvanized  wire 
at  an  intermediate  level.  The  forms 
of  the  inner  wall  of  the  ribs  were  held 
up  by  temporary  legs  projecting  down 
into  the  concrete,  which  were  removed 
as  the  concreting  progressed,  the  weight 
of  the  forms  coming  upon  the  2-in. 
X  8-in.  ties.  The  lagging  for  the  ex- 
trados was  nailed  on  the  backs  of  the 
side    forms. 

The  falsework  consisted  of  8-in.  x 
8-in.  posts  spaced  about  14'  o.  c.  lon- 
gitudinally and  5'  transversely.  Upon 
these  posts  were  placed  corbels  3'  long, 
cut  to  the  curve  of  the  arch  over  which 
was  built  up  a  rib  consisting  of  seven 
1-^-in.  X  12-in.  planks  nailed  and  bolted 
with  5^-in.  bolts  on  18-in.  centers.  In 
the  process  of  concreting  the  crown 
sections  of  the  arches  were  run  first. 

A  comprehensive  cost  record  of  the 
job  was  kept  by  Mr.  Greene,  including 
a  daily  report  embracing  total  quanti- 
ties and  costs  for  each  individual  por- 
tion of  the  work,  and  a  monthly  report, 
on  which  the  totals  for  the  month  were 
drawn  off.  A  diary  was  also  kept  which 
contains  a  daily  report  of  accidents, 
discussions  and  disagreements,  and  other 
matters  of  interest.  There  was  only 
one  injury  of  a  serious  nature,  an  ac- 
cident which  necessitated  the  amputa- 
tion of  the  leg  of  one  workman. 

The  contract  price  for  the  bridge  was 
$416,000,  payable  on  the  monthly  basis, 
the  city  retaining  1.5%  until  the  com- 
pletion  of   the   work. 


Estimates  and  Time  Schedules  in 
Large  Building  Construction. 

In  a  recent  paper  presented  before  the 
Cleveland  Engrg.  Soc.  James  I.  Stuart, 
Contrg.  Eng.  Pittsburgh,  discussed  bus- 
iness methods  in  construction  work.  One 
of  the  essentials  in  successful  construc- 
tion brought  out  in  Mr.  Stuart's  paper 
is  that  the  engineer  in  charge  of  the 
work  should  anticipate  each  step  in  the 
progress  of  the  building,  and  outline  a 
complete  system  for  its  erection,  in- 
cluding the  various  stens  from  the  time 
the  drawings  are  received  from  the  en- 
gineer or  architect  until  the  completed 
building  is  turned  over  to  the  owner. 
The  first  step  in  such  a  process  is  to 
make  a  complete  estimate  of  the  cost 
of  the  structure  from  the  drawings  and 
specifications,  including  every  item  men- 
tioned in  the  specifications  or  shown 
on  the  drawings.  In  addition  to  this 
there  are  other  small  items  which  are 
not  mentioned  in  the  specifications,  but 
which  are  necessarily  a  part  of  the  cost 
of  the  building  and  should  be  included 
as  such.    Under  the  latter  are  such  items 


as  the  cost  of  administration,  liability 
insurance,  temporary  buildings,  expedit- 
ing, tools  and  machinery  and  numerous 
smaller  items. 

After  the  estimate  of  the  total  cost  of 
the  building  has  been  made — and  an 
estimate  should  be  made  of  every  build- 
ing, whether  the  work  is  to  be  let  on 
a  lump  sum  contract,  cost  plus  a  fixed 
sum,  or  on  a  time  and  material  basis, — 
the  next  step  is  to  make  up  a  time 
schedule  allowing  fixed  periods  of  time 
for  the  completion  of  each  part  of  the 
building.  This  must  be  done  most  care- 
fully, as  on  this  schedule  are  based  the 
dates  of  completion  of  the  different 
contracts  for  material  and  the  contracts 
with  sub-contractors  for  furnishing  such 
portions  of  the  work  as  are  not  to  be 
executed  by  the  general  contractor's 
force  in  the  field.  This  time  schedule 
is  made  after  a  thorough  study  of  the 
drawings,  the  site  of  the  new  project 
and  a  familiarity  with  the  estimate 
which  give  the  quantities  of  the  differ- 
ent kinds  of  material  and  assist  in  es- 
timating the  length  of  time  required  to 
complete  the  various  stages  of  the  work. 


Concrete   Steps  for  Railroad 
Embankment 

The  accompanying  illustration  shows 
the  way  the  Long  Island  R.  R.  in  the 
yards  at  Jamaica,  L.  I.,  is  using  con- 
crete  for   steps   to   get    from   one  track 


elevation  to  the  other.  Ordinarily,  in  a 
railroad  yard  or  along  a  railroad  em- 
bankment there  is  a  straggling,  slippery, 
insecure  path,  cutting  diagonally  up  the 
embankment.  These  neat  concrete  steps 
are  in  striking  contrast. 
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Specifications  for  Drain  Tile,  for  Sewer  Tile  and 
for  Pipe  Laying* 

MANUFACTURERS  OF  PIPE  AND  TILE  must  obrhiti'  failure.  To 
this  end  there  is  much  of  importance  in  Bulletin  No.  jfj  from  loica  State 
College — particularly,  in  the  chapter  here  published. 


Article  54.  Methods  of  Strengthen- 
ing Drain  Tile  and  Sewer  Pipe  to  Carry 
Heavy  Loads,  by  Bedding  in  Concrete. 
The  many  cases  of  cracking  of  drain 
tile  and  sewer  pipe  (tabulated  in  Table 
No.  1,  pg.  24')  demonstrate  that  large 
drain  tile  and  sewer  pipe,  as  at  pres- 
ent manufactured,  are  not  strong  enough 
to  carry  safely  the  weights  of  ditch 
filling  which  may  come  upon  them  in 
deep   ditches. 

A  comparison  of  data'  as  to  ordinary 
maximum  loads  on  pipes  in  ditches, 
with  data  as  to  bearing  strengths  of 
drain  tile  and  sewer  pipe,  will  indicate 
clearly  (when  allowance  is  made  for 
a  proper  factor  of  safety)  just  what 
sizes  of  ditches  cause  danger  of  crack- 
ing. 

When  it  is  found  impossible,  at  rea- 
sonable cost,  to  obtain  pipe  strong 
enough  to  do  away  with  the  danger  of 
cracking,  reasonably  strong  pipe  may 
be  used,  and  strengthened  by  bedding 
in  concrete. 

Where  the  soil  in  which  the  ditch 
is  dug  is  so  solid  and  unyielding  as  to 
afford  a  good,  safe  support  for  the  hori- 
zontal side  thrust  "which  would  develop 
at  the  mid  height  of  the  pipe  if  it  should 

•From  Bulletin  No.  31,  Engineering  Experi- 
ment Station,  Iowa  State  College  of  Agricul- 
ture and  Mechanic  Arts,  Ames,  la.:  "The 
Theory  of  Loads  on  Pipes  and  Ditches,  and 
Tests  of  Cement  and  Clay  Drain  Tile  and 
Sewer  Pipe,"  by  A.  Marston  and  A.  O.  Adams 

'This  chapter  is  from  a  book  of  181  pages, 
and  for  tables  and  other  data  mentioned  as 
included  in  the  work  reference  is  made  to  the 
Bulletin — Editors 


crack,  all  that  is  necessary  is  to  fill 
completely  all  the  space  between  the 
tile  and  the  bottom  and  sides  of  the 
ditch  with  very  lean  concrete,  as  shown 
in  Fig.   1. 

This  method  has  been  used  with  suc- 
cess in  actual  cases  which  have  been 
reported   to   us. 

When  the  soil  is  yielding,  however, 
as  in  the  case  of  muck,  quick  sand, 
soft  loam,  and  the  like,  a  good,  strong 
concrete  must  be  used,  in  sufficient 
thickness  below  the  pipe,  and  at  the 
mid  height  of  the  pipe,  to  furnish  in 
itself  a  good,  strong,  broad  foundation, 
together  with  side  abutments  at  the  mid 
height  strong  enough  to  carry  safely 
the  side  thrust  which  would  develop 
if  the  pipe  cracked.  This  plan  is  shown 
in    detail   in   Fig.   2. 

We  recommend  applying  the  methods 
shown  in  these  figures  (Figs.  38  and  39 
in  the  Bulletin)  at  all  points  on  tile 
drains  and  sewer  pipes  where  the  bear- 
ing strengths  of  the  pipe,  as  found  by 
Iowa  Standard  tests  (after  deducting 
for  the  weights  of  the  pipes  them- 
selves), are  not  at  least  65%  in  ex- 
cess of  the  ordinary  maximum  loads  on 
pipes  in  ditches,  as  shown  in  Table  No. 
1   (Table  No.  8  in  the  Bulletin,  p.  46). 

Article  55.  Committees  C4  and  C6 
of  the  American  Soc.  for  Test.  Mat. 
on  Standard  Specifications  for  Sewer 
Pipe  and  Drain  Tile.  The  American 
Society  for  Testing  Materials  is  wide- 
ly  recognized   in   the   United   States   as 


the  final  authority  for  the  preparation 
of  standard  specifications  for  the  va- 
rious  materials   of   construction. 

For  several  years  the  Society  has  had 
a  regular  committee,  designated  C4,  at 
work  on  standard  specifications  for 
sewer  pipe,  but  the  committee  has  not 
yet  made  any  definite  recommendation 
of   specifications. 

Since  1911,  the  Society  has  also  had 
a  regular  committee,  designated  C6,  at 
work  on  standard  specifications  for 
drain  tile,  and  an  effort  is  be^ng  made 
to  complete  definite  recommendations 
by   June,   1914. 

Iowa  has  one  member  of  Committee 
C4,  and  four  members  of  Committee 
C6. 

When  Committees  C4  and  C6  of  the 
.'\m.  Soc.  for  Test.  Mat.  complete  their 
definite  reports,  and  these  have  been 
adopted  by  the  Society,  their  specifi- 
cations will  undoubtdly  be  accepted 
throughout  the  country  as  standard  for 
drain  tile  and   sewer  pipe. 

At  present,  however,  drainage  and 
sewerage  engineers,  and  in  fact  all 
users  and  manufacturers  of  drain  tile 
and  sewer  pipe,  are  in  the  greatest  need 
of  fair,  definite  and  authoritative  spec- 
ifications for  drain  tile,  for  sewer  pipe 
and    for   pipe   laying. 

Article  36.  Recommended,  Tentative, 
Standard  Specifications  for  Drain  Tile, 
for  Setver  Pipe,  and  for  Pipe  Laying. 
To  meet  the  imperative  immediate  need 
for  definite  specifications,  until  Commit- 
tees C4  and  C6  of  the  American  Soc. 
for  Test.  Mat.  can  complete  their  re- 
ports, we  recommend  the  use,  for  the 
present,  by  all  drainage  and  sewerage 
engineers,   of   the    following: 

Tentative  Standard  SpeciflcationB  for 
Drain  Tile,  for  Sewer  Pipe,  and  for 
Pipe  l>aylner- 

A.    Marston,    Ames,    la. ;    Seth    Dean, 

'Officially  adopted  by  the  Iowa  State  Drain- 
age Association  at  its  Fort  Dodge  Meeting, 
Feb.  19,  1913 


Fig.   1 — MrrHOD  op  SxiiRSGrHEsiNG  Drain  and  Sewer  Pipe  to 

Carry  Heavy   Loads,   by   ItEuDiNC   in   Concrete,   in 

Solid  Soils 

November,  lois 


Frc.  2 — Method  of  Strenothesinc  Drain  Tile  and  Sewer  Pip 

to  Carry  Heavy  Loads,  iiy  Bedding  in  Concrete,   in 

Yielding  Soils 
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Glenwood,  la. ;  and  W.  B.  Warrington, 
Pocahontas,  la.,   committee. 

1.  Engineer  to  Make  all  Tests.  All 
tests  of  drain  tile  and  sewer  pipe  shall 
be  made  by  the  engineer  and  his  as- 
sistants. 

2.  Selection  of  Pipe  For  Tests.  All 
drain  tile  and  sewer  pipe  for  tests  shall 
be  carefully  selected  by  the  engineer, 
to  represent  fairly  the  quality  of  the 
pipe,  from  the  stock  furnished  by  the 
contractor    for   use   on   the   job. 

3.  Payment  of  Costs  of  Tests.  All 
costs  of  tests  of  drain  tile  and  sewer 
pipe,  except  the  cost  of  the  pipe  tested. 
shall  be  paid  by  the  employer  of  the 
engineer.  The  personal  services  of  the 
engineer  and  his  assistants  shall  be  paid 
for  at  the  same  rates  allowed  them  for 
other  regular   work. 

4.  Contractor  to  Sufiply  Test  Pipe 
Free.  The  contractor  shall  supply  all 
drain  tile  and  sewer  pipe  required  for 
tests,  free  of  charge,  delivered  at  the 
testing  machine,  which,  for  this  work 
will    be   located    at    

Ordinarily,  not  more  than  H  of  1% 
of  the  pipe  supplied  will  be  tested,  but 
in  any  case  at  least  five  pipe  shall  be 
supplied,  and  in  case  the  first  test  shows 
marked  irregularities,  or  other  impor- 
tant peculiarities  of  pipe,  the  engineer 
may  require  pipe  for  a  second  set  of 
tests. 

5.  Method  of  Testing.  All  tests 
shall  be  made  strictly  in  accordance  with 
the  Iowa  Standard  Specifications  for 
Testing  Drain  Tile  and  Sewer  Pipe,  as 


given  on  pgs.  97  to  99  of  Bulletin  No. 
31,  of  the  Iowa  Engineering  Experi- 
ment station. 

6.  Maximum  Allowable  %  Absorp- 
tion for  Drain  Tile  and  Sewer  Pipe.  The 
maximum  allowable  %  of  absorption 
for  drain  tile  and  sewer  pipe  shall  be 
as   follows : 

For  Cement  Drain  Tile  . .  %  max. 
allowable  average  absorption. 

For  Clay  Drain  Tile  ..  %  max. 
allowable  average  absorption. 

For  Cement  Sewer  Pipe  . .  %  max. 
allowable  average  absorption. 

For  Clay  Sewer  Pipe  . .  %  max.  al- 
lowable average  absorption. 

Note. — Where  the  engineer  does  not 
have  better  data  of  the  good  pipe  avail- 
able in  his  locality,  we  recommend  that 
the  absorption  %  inserted  above  be  be- 
tween the   following  limits : 

For  Cement  Drain  Tile,  6.5%  to  9%. 

For  Clay   Drain   Tile,   6%   to  7%. 

For  Cement  Sewer  Pipe,  no  data 
available. 

For  Clay  Sewer  Pipe,  4%  to  5%. 

7.  The  Ordinary  Maximum  Loads  on 
Drain  Tile  and  Sewer  Pipe  in  Ditches. 
The  ordinary  maximum  loads  on  drain 
tile  and  sewer  pipe  in  ditches,  from 
common  ditch  filling  materials,  shall  be 
considered  to  be  as  follows,  in  lbs.  per 
lin.  ft.  of  pipe: 

8.  The  Minimum  Allowable  Bearing 
Strengths  of  Drain  Tile  and  Sewer 
Pipe.  No  drain  tile  or  sewer  pipe  not 
strcnglhoncrl  by  bedding  in  concrete 
shall   be   used    in   any   part   of   a   ditch 


APPROXIMATE     ORDINARY     MAXIMUM      LOADS     ON      DRAIX     TILE     AMi 

SEWER  PIPE  IN   DITCHES  FROM  COMMON  DITCH   ElLLINXi 
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where  the  average  bearing  strength  of 
the  pipe,  as  determined  by  the  Iowa 
Standard  Tests  (See  Clause  5,  above), 
is  not  equal,  in  addition  to  the  weights 
of  the  pipe  themselves,  to  at  least  165% 
of  the  ordinary  maximum  loads  on 
pipes  in  ditches  (as  specified  in  Clause 
7  above). 

Drain  tile  and  sewer  pipe  of  less 
bearing  strength  than  required  in  the 
above  paragraph  shall,  if  used,  be 
strengthened  by  bedding  in  concrete,  as 
provided  in  clauses  13  and  14,  below, 
at  the  expense  of  the  pipe  contractor 
(with  exception  as  provided  in  clause 
14),  who  shall  have  the  option  of  paying 
for  such  strengthening  or  of  furnishing 
pipe  strong  enough  to  give  the  safety 
factor  of  1.65  as  required  above. 

The  engineer  shall  furnish  each  bid- 
der convenient  access,  in  ample  time 
before  the  receipt  of  bids,  to  an  accu- 
rate profile  showing  the  depths  of  pipe 
at  all  points  of  the  sewer  or  drain,  and 
to  clear  specifications  as  to  width  of 
trench  at  level  of  pipe,  so  that  the 
exact  lengths  of  extra  strong  pipe  or 
strengthening  by  bedding  in  concrete 
can   readily   be   ascertained   in   advance. 

The  pipe  laying  contractor  shall  be 
responsible  for  all  increased  costs  for 
extra  strong  pipe  or  bedding  in  con- 
crete required  by  wider  trenches  at  the 
level  of  the  pipe  than  specified  in  ad- 
vance by  the  engineer,  and  the  county 
(city)  shall  deduct  therefor  from  his 
payments,  and  pay  said  deductions  to 
the  pipe  contractor. 

No  drain  tile  or  sewer  pipe  shall  be 
used  in  any  case  whose  average  bear- 
ing strength,  as  determined  by  Iowa 
Standard  Tests  (See  Clause  5,  above), 
is  less  than  specified  in  the  following 
table : 


Internal  Diameter     Minimum  Allowable 
Average  Bearing 

Strengths 
per  lin.  ft.  per  lin.  ft. 

Less  than   15" 1,000  lbs.     1,250  lbs. 

15"    to   20" 1,2.50  lbs.     1,500  lbs. 

21"    to    27" 1.500  lbs.     1,900  lbs. 

28"    to    36" 1,850  lbs.     2.400  lbs. 

9.  General  Requirements  as  to  the 
Quality  of  Drain  Tile.  All  drain  tile 
shall  be  good,  sound  tile,  of  first  class 
quality.  They  shall  be  entirely  free 
from  cracks  and  fire  checks  extending 
into  the  body  of  the  pipe  in  such  a 
way  as  appreciably  to  lower  its  strength. 
No  pipe  shall  be  accepted  having  pieces 
broken  out  in  such  a  way  or  to  such  an 
extent  as  appreciably  to  affect  the 
strength  of  the  pipe,  or  to  permit  the 
entrance   of   soil   into   the   drain. 

The  pipe  shells  shall  have  uniform, 
strong,  dense  structures  throughout, 
without  serious  flaws  or  weak  spots. 

All  pipe  shall  have  a  clear  ring,  when 
stood  on  end  or  laid  on  one  side,  even- 
ly supported  at  the  lower  end,  or  along 
a  line  of  one  side,  and  free  elsewhere, 
and  tapped  with  a  light  hammer  while 
dry. 

All  pipe  shall  be  rc.gular  and  true 
in  shape.  The  average  diameter  shall 
not  be  more  than  2%  less  than  the 
specified    diameter.     No   two   diameters 
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of  the  same  pipe  shall  differ  from  each 
other  more  than  7%,  nor  shall  the  av- 
erage diameters  of  adjacent  pipe  dif- 
fer more  than  4%. 

Pipe  may  be  furnished  in  lengths  of 
1',  2',  2'  6",  and  3',  but  1-ft.  lengths 
shall  not  be  used  for  sizes  over  15"  in 
diameter.  No  pipe,  designed  to  be 
straight,  shall  vary  from  a  straight  line 
more  than  V/2%  of  its  length. 

If  cement  tile  are  used,  they  shall 
show  a  uniform,  dense  structure,  with 
clean  aggregates,  well  graded  as  to  size 
of  materials,  and  with  the  grains  and 
pieces  of  aggregate  well  coated  and  the 
pores  well  filled  with  good  Portland 
cement.  There  shall  be  no  spots  of 
specially  great  porosity.  Fractured  sur- 
faces shall  show  broken  pieces  of  ag- 
gregate, firmly  bedded  in  the  concrete. 
The  general  appearance  of  the  mate- 
rial shall  be  at  least  equal  to  that  of 
first  class  gravel  concrete,  in  propor-. 
tions :  1  first  class  Portland  cement ; 
to  2  clean,  coarse  sand ;  to  1  pebbles, 
/^"  to   ^  thickness  of  tile  wall  in  size. 

10.  General  Requirements  as  to  the 
Quality  of  Sezi'er  Pipe.  All  sewer  pipe 
shall  be  of  the  hub  and  spigot  pattern, 
unless  special  permission  be  given  to 
use  other  forms  of  joints.  Bells  shall 
be  of  sizes  which  will  leave  an  annu- 
lar space  for  cement  at  least  %"  thick 
for  10-in.  pipe  and  smaller,  and  J/2" 
for  larger  sizes.  Standard  depths  of 
sockets  shall  be  used. 

All  sewer  pipe  shall  be  of  first  class 
quality.  They  shall  be  entirely  free 
from  cracks  and  fire  checks  extending 
into  the  body  of  the  pipe  in  such  a 
way  as  appreciably  to  lower  its  strength. 
No  pipe  shall  be  accepted  having  pieces 
broken  out  in  such  a  way  or  to  such 
an  extent  as  appreciably  to  lower  the 
strength. 

The  pipe  shells  shall  be  of  uniform, 
strong,  dense  structure,  throughout, 
■without  serious  flaws  or  weak  spots. 

All  sewer  pipe  shall  give  a  clear  ring, 
when  stood  on  end  or  laid  on  one  side, 
evenly  supported  at  the  lower  end  or 
along  a  line  of  one  side,  and  free  else- 
where, and  tapped  while  dry  with  a 
light  hammer. 

All  sewer  pipe  shall  be  regular  and 
true  in  shape.  The  average  diameter 
shall  not  be  more  than  2%  less  than  the 
spetified  diameter.  No  two  diameters 
of  the  same  pipe  shall  differ  more  than 
5%.  Pipe  which  are  to  join  in  the  ditch 
shall  he  fitted  at  the  surface  before 
lowering,  and  shall  match  truly,  with 
ample  room  for  cement  joint. 

Sewer  pipe  may  be  furnished  in 
lengths  of  2',  2'  6"  or  3'.  No  pipe, 
designed  to  be  straight,  shall  vary  from 
a  straight  line  more  than  1%  of  its 
lencth. 

If  clay  sewer  pipe  are  used,  they 
shall  be  the  best,  vitrified,  salt-glazed 
pipe.  Any  pipe  which  betrays  in  any 
manner  a  want  of  thorough  vitrification 
or  fusion,  or  the  use  of  improper  mate- 
rials or  methods  in  its  manufacture, 
shall  be  rejected.  All  pipe  shall  be 
smooth  and  well  glazed  on  the  inside, 
and  free  from  broken  blisters,  lumps 
or  flakes  which  are  thicker  than  1.1% 
of  the  nominal  thickness  of  the  pipe, 
or  whoiic  largest  diameters  are  greater 
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of  ditch  not  given  the  leads  shall  be  interpolated  between 


than  10%  of  the  inner  diameter  of  the 
pipe ;  and  all  pipe  having  broken  blis- 
ters, lumps  or  flakes  of  any  size  shall 
be  rejected  unless  the  pipe  can  be  so 
laid  as  to  bring  all  these  defects  in 
the  top  half  of  the  sewer.  No  pipe 
shall  be  used  having  any  of  the  above 
defects,  unless  they  will  not  apprecia- 
bly weaken  the  pipe,  as  laid  in  the  ditch. 
If  cement  sewer  pipe  are  used,  they 
shall  show  a  uniform,  dense  structure, 
with  clean  aggregates,  well  proportioned 
as  to  size  of  materials,  and  with  the 
grains  and  pieces  of  aggregate  well 
coated  and  the  pores  well  filled  with 
good  Portland  cement.  There  shall  be 
no  spots  of  specially  great  porosity. 
Fractured  surfaces  shall  show  broken 
pieces  of  aggregate,  firmly  bedded  in 
the  concrete.  The  general  appearance 
of  the  material  shall  be  at  least  equal 
to  that  of  first  class  gravel  concrete, 
of  proportions :  1  part  of  first  class 
Portland  cement ;  to  1  of  clean,  coarse, 
graded  sand ;  to  1  or  2  pebbles,  Yt," 
to  H  thickness  of  sewer  pipe  walls  in 
size.  All  pipe  shall  have  very  smooth 
and  impervious  inside  surfaces,  entirely 
free  from  patching  with  cement. 

11.  Field  Inspection  of  Drain  Tile 
and  Sewer  Pipe.  The  engineer  shall 
very  carefully  inspect  all  drain  tile  and 
sewer  pipe,  as  actually  delivered  along 
the  ditch  for  use.  lie  will  cull  out 
and  mark  for  rejection  all  poor  pipe, 
and  pipe  so  rejected  shall  be  promptly 
removed  by  the  contractor. 

12.  Ordinary  Pipe  Laying.  All  pipe 
laying  in  ordinary  soils,  not  requiring 
special  foundations,  in  which  strengthen- 
ing by  bedding  in  concrete  is  not  re- 
quired by  clauses  8  above  and  13  and  14, 
below,  is  hereby  designated  "ordinary 
pipe  laying." 

In  all  "ordinary  pipe  laying"  in  hard 
soils,  the  contractor  shall  shape  the  bot- 
tom of  the  ditch  approximately  to  fit  the 
lowest  90°  (4.5°  each  side  the  center 
line)  of  the  circumference  of  the  pipe, 
taking  pains  to  secure  an  extra  firm 
bearing  near  the  outer  edges  of  the 
90°  strip.  Upon  the  concave  surface 
so  prepared  the  contractor  shall  spread 


a  layer,  1"  to  2"  thick,  of  pulverized 
soil,  or  sand  free  from  pebbles  larger 
than  J4"  diameter,  and  shall  firmly  bed 
each  pipe  truly  to  line  and  grade  there- 
on. 

Where  the  bottom  of  the  ditch  is  so 
wet  and  soft  as  to  enable  the  thorough 
bedding  of  the  lowest  90°  of  the  pipe 
without  the  use  of  the  layer  of  pulver- 
ized earth  or  sand,  and  still  is  firm 
enough  to  afford  good,  safe  support  to 
the  pipe  and  its  load  of  ditch  filling, 
the  engineer  may  authorize  the  omission 
of  the  layer  of  granular  material,  but 
such  authorization  shall  not  excuse  im- 
perfections of  bedding  of  the  lowest 
90°  of  the  pipe  circumference. 

The  space  between  the  pipe  and  the 
bottom  and  sides  of  the  ditch  shall  be 
completely  packed  full,  by  hand  with 
selected  earth,  and  tamped  with  a  light 
tamper  as  fast  as  placed,  all  up  to  the 
level  of  the  top  of  the  pipe.  The  side 
filling  shall  be  carried  up  as  fast  on 
one   side   of   the   pipe   as   on   the  other. 

The  pipe  shall  then  be  covered  by 
hand,  with  selected  earth  to  a  depth  of 
at  least  18"  above  the  top  of  the  pipe. 

Wherever  the  factor  of  safety  of  the 
pipe,  as  calculated  from  the  test  strength 
and  the  loads  in  clause  7,  above,  exceeds 
2.5,  the  shaping  of  the  bottom  of  the 
ditch  to  fit  more  than  45°  of  the  bottom 
of  the  pipe  may  be  omitted,  together 
with  the  bedding  in  a  layer  of  granular 
material,  and  the  special  tamping  of  the 
side  filling  around  the  pipe. 

13.  Strengthening  Drain  Tile  and 
Sewer  Pipe  to  Carry  Heavy  Loads  by 
Bedding  In  Concrete,  In  Solid  Soils. 
In  all  parts  of  ditches  in  solid  soils 
where  clause  8,  above,  requires  the  pipe 
to  be  strengthened  to  carry  heavy  loads 
by  bedding  in  concrete,  the  work  shall 
be  done  as   follows: 

The  bottom  of  the  ditch  shall  be 
shaped  by  the  contractor  to  fit  approx- 
imately the  lowest  90°  (45°  each  side 
of  the  center  line)  of  the  pipe  circum- 
ference. Upon  the  concave  surface  so 
prepared  the  contractor  shall  spread  a 
layer  of  at  least  2"  of  .soft  concrete, 
stiff    enough    to    sustain    the   weight    of 
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the  pipe,  and  the  pipe  shall  be  firmly 
bedded  truly  to  line  and  grade  in  this 
concrete. 

The  space  between  the  pipe  and  the 
bottom  and  sides  of  the  ditch  shall  then 
be  completely  packed  full  of  soft  con- 
crete, up  to  a  level  15°  of  the  pipe  cir- 
cumference above  the  mid-height.  The 
thickness  of  the  concrete  shall  not  at 
any  point  be  less  than  2".  It  shall  be 
tamped  in  place  with  a  light  tamper. 

Care  shall  be  taken  to  prevent  the  en- 
trance of  the  concrete  to  the  interior 
of  the  pipe  through  the  joints,  and  each 
joint  shall  be  promptly  cleaned  on  the 
inside  of  the  pipe,  before  the  concrete 
has  had  time  to  set. 

The  concrete  used  in  this  method  of 
strengthening  pipe  shall  be  made  of  1 
part  of  Portland  cement  to  8  parts  of 
gravel,  or  1  Portland  cement  to  5  sand 
to  8  broken  stone.  No  pebbles  or  stone 
shall  exceed  in  size  J4"  less  than  the 
thickness  of  the  concrete. 

The  above  type  of  construction  shall 
be  adopted  at  such  points  on  the  ditch 
as  required  by  clauses  7  and  8,  above, 
where  the  soil  is  as  solid  as  average 
firm  clay  sub-soil,  and  the  contractor 
shall  be  paid  therefor  at  the  prices  bid 
by  him  per  linear  foot  for  different 
diameters  of  pipe,  for  "Bedding  Pipe  in 
Concrete  in  Solid  Soils,"  for  which  item 
the  engineer  shall  insert  suitable  blanks 
in  his  "form  for  proposals."  Payment 
shall  be  made  by  the  county  (city), 
but  will  be  deducted  from  the  payments 
to  the  pipe  contractor  for  pipe. 

14.  Strengthening  Drain  Tile  and 
Server  Pipe  to  Carry  Heavy  Loads,  By 
Bedding  In  Concrete,  In  Yielding  Soils. 
In  all  parts  of  ditches  in  yielding  soils 
(such  as  muck,  quicksand,  etc.),  where 
clauses  7  and  8,  above,  require  the  pipe 
to  be  strengthened  to  carry  heavy  loads 
by  bedding  in  concrete,  the  work  shall 
be  done  as  follows : 

The  bottom  of  the  ditch  shall  be 
finished  approximately  level,  with  slight- 
ly rounded  corners,  and  on  this  shall 
be  spread  a  layer  of  soft  concrete  the 
full  width  of  the  ditch,  on  which  the 
pipe  shall  be  firmly  bedded  truly  to  line 
and  grade.  The  thickness  of  concrete 
below  the  lowest  part  of  the  body  of 
the  pipe  shall  be  at  least  %  the  inside 
diameter. 

Soft  concrete  shall  then  be  built  up 
on  each  side  of  the  pipe,  completely 
filling  all  the  space  under  and  up  to 
it,  up  to  a  level  on  each  side  of  the 
pipe  about  15°  of  the  pipe  circumference 
above  the  mid  height.  The  width  of 
the  concrete  shall  be  such  as  to  give 
a  thickness  on  each  side  of  the  pipe  at 
its  mid  height  of  at  least  1/5  the  in- 
side diameter.  The  concrete  shall  be 
tamped   with   a  light  tamper. 

Care  must  be  taken  to  prevent  the 
entrance  of  the  concrete  to  the  interior 
of  the  pipe  through  the  joints,  and  each 
joint  shall  be  promptly  cleaned  on  the 
inside  before  the  concrete  has  had  time 
to  set. 

The  concrete  used  in  this  method  of 
strengthening  pipe  shall  be  made  of  1 
part  of  standard  Portland  cement  to  5 
parts  of  good,  coarse,  clean  gravel,  or 
1  standard  Portland  cement  to  3  clean, 
coarse,    sand,    to    .">    broken    stone.     No 
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pebbles   or   stone   shall   exceed   2;2"    in 
greatest  diameter. 

The  above  type  of  construction  shall 
be  adopted  at  such  points  on  the  ditch 
as  the  engineer  may  direct,  and  the 
contractor  shall  be  paid  therefor  at  the 
prices  bid  by  him  per  linear  foot  for 
different  diameters  of  pipe,  for  "Bed- 
ding Pipe  in  Concrete  in  Yielding  Soils." 
for  which  item  the  engineer  shall  in- 
sert suitable  blanks  in  his  "form  for 
proposals."  Such  payment  shall  be 
made  by  the  county   (city),  and  partial 


deduction  therefor  shall  be  made  from 
the  payments  to  the  pipe  contractor  for 
pipe,  but  only  to  the  extent  of  the 
prices  in  the  pipe  laying  contract  for 
"Bedding  Pipe  in  Concrete  in  Solid 
Soils,"  as  specified  in  clause  13,  above. 

15.  Protection  of  Drain  Tile  and 
Se-wer  Pipe  From  Injury  In  the  Ditch 
from  Freezing.  No  drain  tile  or  sewer 
pipe  shall  be  exposed  to  freezing  in  a 
ditch,  during  construction,  with  less  than 
2'  of  ditch  filling  cover  over  its  top. 


Some  Data  on  Reinforcing  Concrete  Pipe 

BV  CHABI^ES  E.  SIMS* 

After  a  consideration  of  tlic  specifications  arrived  at  by  A.  Marston  and 
,.4.  O.  Adams  for  drain  tile,  sewer  pipe  and  pipe  laying  elsewhere  in  this 
issue  data  supplied  by  Mr.  Sims  on  means  of  avoiding  cracking  of  pipe 
in  ditches  are  particularly  valuable.  Mr.  Sims's  discussion  is  informal,  hav- 
ing come  to  Concrete-Cement  Ace  in  the  form  of  copies  of  letters  written 
by  Mr.  Sims  in  ansivcring  inquiry. 


In  regard  to  the  value  of  reinforcing 
in  tile,  I  do  not  feel  that  my  own  tests 
have  been  enough  to  warrant  conclu- 
sions as  definite  as  is  desirable.  In 
making  the  tests  it  should  be  known 
that  the  method  employed  in  loading  the 
specimens  was  to  place  the  tile  on  a 
plank  lengthwise,  then  to  place  another 
plank  on  the  top  of  the  tile  lengthwise 
with  planks  crosswise  to  form  a  plat- 
form. Care  was  taken  to  keep  the  load 
balanced  on  the  tile  as  the  sacks  of 
cement  were  applied,  but  we  supported 
one  end  of  the  planks  as  was  required 
to  keep  the  platform  from  tipping. 
While  the  method  is  crude,  it  appeared 
to  be  fairly  satisfactory.  Should  the 
results  obtained  be  compared  with  the 
Ames  method  of  testing.  I  believe  the 
loads  applied  should  be  multiplied  by 
the  factor  1.5 ;  and  should  it  be  de- 
sired to  compare  tile  6  das.  old  with 
tile  28  das.  old  it  must  be  remembered 
that  at  ordinary  summer  temperatures 
of  60°  to  70°  the  compressive  strength 
of  concrete  increases  in  that  time  about 
70%  and  the  tensile  strength  70%.  and 
the  latter  is  the  governing  condition, 
since  tile  begin  to  fail  by  tension  of 
the  concrete.  For  comparing  tile  16 
das.  or  18  das.  old  with  tile  38  das. 
old  the  tensile  stretigth  should  be  in- 
creased about  30%. 
Theory  of  Belnforcement  of  TUe 

The  fact  that  concrete  is  stronger  in 
compression  than  in  tension  makes  re- 
inforcement against  failure  from  ten- 
sion necessary,  as  a  matter  of  economy. 
Concrete  tile  fail  by  cracking  longitud- 
inally along  the  top,  bottom  and  sides 
of  the  tile.  As  the  cracks  appear  one 
can  notice  that  the  concrete  is  pulled 
apart,  that  is.  fails  from  tension,  on 
the  inside  of  the  tile  at  top  and  bottom 
of  the  tile  and  at  the  outside  of  the 
tile  at  the  sides  of  the  tile.  Accord- 
ingly the  steel  reinforcement  should  be 
placed  as  close  to  the  sides  of  the  tile 
as  possible,  to  accomplish  which  would 
require  an  elliptical  form  of  hoop,  or, 
at  twice  the  expense  for  metal,  a  pair 
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of  circular  hoops,  one  near  the  inner 
surface  and  one  near  the  outer  surface 
of  the  wall  of  the  tile.  The  writer 
favors  the  double  hoops  because  it  is 
iinpossible  to  tell  from  what  direction 
the  load  may  come  in  the  ditch  upon 
the  tile,  even  if  it  were  possible  to  tell 
that  the  tile  would  be  bedded  right  side 
up  as  intended. 

The  first  tests  on  the  18-in.  tile  were 
made  to  determine  whether  or  not  a 
single  hoop  in  the  center  of  the  tile 
would  materially  increase  the  strength 
of  the  tile ;  theoretically,  it  would  have 
little  value,  since  the  concrete  could 
crack  half  through  the  tile  wall  be- 
fore the  metal  would  begin  to  act  ap- 
preciably. Tests  show  apparently  that 
the  introduction  of  single  hoops  add 
little  to  the  strength  and  are  scarcely 
worth  while.  The  greater  strength  of 
No.  3  is  probably  accounted  for  by  the 
different  sand  and  the  higher  tempera- 
ture the  tile  was  kept  in. 

The  tests  on  the  30-in.  tile  were  made 
to  determine  the  value  of  the  difTerent 
types  and  amounts  of  reinforcing.  The 
tests  will  be  carried  further  to  deter- 
mine what  is  the  strength  of  an  unre- 
inforced  3-in.  wall  30-in.  tile  compared 
to  the  reinforced  2''2-in.  wall.  Note 
tlie  kinds  of  reinforcing  and  again  the 
evidence  from  specimens  4.  5  and  7  that 
reinforcement  in  the  center  of  the  tile 
wall  has  little  value.  Specimen  No.  6 
was  made  to  determine  whether  or  not 
longitudinal  bars  in  the  tile,  ."luch  as 
are  sometimes  used  for  culvert  tile, 
where  their  use  is  to  hook  tocether  to 
tie  the  tile  end  to  end,  would  weaken 
the  tile.  One  would  expect  such  to  be 
the  case  and  the  results  confirm  the 
expectations.  There  can  be  no  use  of 
longitudinal  reinforcement  in  tile  of 
comparatively  short  lengths  as  ordinarily 
made  for  drainage  use.  for  tile  break 
longitudinally,  not  roundways,  when 
they  do  lircak. 
Formula  for  Reinforcement 

From  theory  and  from  observation 
of  the  failures  of  test  specimens  we 
learn  that  the  greatest  strain  on  the 
wall  of  a  tile  from  a  load  applied  along 
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a  line  at  the  top  and  bottom  of  the 
tile  is  at  the  crown  or  inside  surface 
of  the  til«;  at  the  top,  and  an  equal 
strain  at  the  inside  at  bottom  of  the 
tile;  hence  the  reinforcement  desired 
to  meet  this  condition  will  suffice  any- 
where else  in  the  tile.  Of  course,  if 
a  tile  is  tamped  in  place  at  the  sides 
the  tile  will  withstand  a  far  greater 
load  than  when  the  sides  are  free  to 
spread — the  action  being  the  same  as 
an  arch.  We  are  considering  here  that 
the  sides  of  the  tile  are  not  supported 
by  tamped  earth,  since  it  is  difficult  to 
get  the  tamping  done  in  practice  and  a 
question  whether  it  is  not  better  to 
make  our  tile  strong  enough  anyway. 
If.  then,  M  =  the  negative  bending 
moment  at  the  crown,  or  inside  of  top 
of  tile,  W  is  the  weight  in  lbs.  per  in. 
in  length  of  tile — weight  being  applied 
along  a  line  longitudinally  at  top  of  tile 
— and  D  is  the  diameter  of  tile  center 
of  wall  to  center  of  opposite  wall,  by 
the  Bulletin  22,  University  of  Illinois. 

M  =  .091WD  and  if  the  load  is  ap- 
plied top  and  bottom  of  tile  without 
concentration  the  formula  is  M  = 
.0625WD — probably  .075  fairly  repre- 
sents average  ditch  loads.  Applying  this 
formula  last  given :  Suppose  we  have 
a  30-in.  tile,  not  reinforced,  2yi-in.  wall. 
Assume  a  good  concrete,  28  das.  old, 
sufficiently  dense  to  be  little  affected 
in  strength  by  moisture  in  the  earth, 
so  that  the  tensile  strength  of  the  con- 
crete may  be  taken  as  400  lbs.  per  sq. 
in.  If  M  =  .07.5WD  and  W  is  taken 
for  a  foot  length  of  tile  and  if  we 
consider  that  the  force  of  M  acts  on 
an  area  of  .8  inch  (14  wall  thickness, 
a  crude  approximation)  depth  taken  lon- 
gitudinally, then  to  find  what  load  the 
tile  will  support  we  may  substitute  the 
values  in  the  formula  as  follows: 

M    =    400    X    .8    X    12    =     075W32  5 
M 

or  W  =  

.075D 

3840    =    2.44W   or    W    =    l.'i74 

This  result  shows  that  a  30-in.  tile 
of  good  concrete,  1/12  wall  thickness, 
may  stand  a  ditch  load  of  1..580  lbs.  per 
foot  length  of  tile,  or  it  might  be  ex- 
pected to  crack  when  in  a.  ditch  with 
three  feet  of  fill. 

The  above  values  in  the  formula  must 
be  checked  by  test,  especially  as  400  lbs. 
tension  is  a  high  value. 


ature  averaged  50°,  until  day  of  test. 
Tile  failed  suddenly,  showing  no  broken 
stones. 

No.  3  was  of  bank  sand  well  graded, 
machine-made  and  placed  in  curing 
room,  where  temperature  averaged  70°, 
until  day  of  test.     Tile  failed  suddenly. 

No.  4  and  No.  5  were  of  bank  sand 
well  graded,  hand  tamped  and  placed 
on  work  room  floor,  where  temperature 
averaged  50°,  until  day  of  test.  First 
cracks  appeared  longitudinally  on  the  in- 
side at  the  top  and  bottom  and  on  the 
outside  at  sides. 

No.  6  was  of  bank  sand  well  graded, 
hand-tamped  and  placed  on  work  room 
floor,  where  temperature  averaged  50°, 
until  day  of  test.  The  top  and  bottom 
horizontal  wires  of  the  reinforcing  were 
No.  9,  the  intermediate  horizontal  and 
cross  wires  were  No.  12.  The  first 
cracks  appeared  along  the  bars  and 
then  at  the  bottom.  At  complete  fail- 
ure the  wires  pulled  in  two,  but  con- 
crete did  not  crush. 

No.  7  was  of  bank  sand  well  graded, 
machine-tamped  and  placed  on  work 
room  floor,  where  temperature  averaged 
50°,  until  day  of  test.  Wire  fencing 
was  same  as  in  No.  6.  Tile  cracked 
in  quarters  and  failed  suddenly.  Wires 
pulled  in  two  and  concrete  did  not 
crush. 

Note. — Mixture  in  all  tile  was  very 
wet. 

All  tests  were  conducted  with  con- 
centrated load  applied  to  tile,  by  placing 
a  plank  lengthwise  alonir  the  top  of  tile 
which  supported  a  platform  on  which 
load  was  placed. 

As  to  the  formula  for  determining 
the  relative  value  of  reinforcement  in 
tile,  we  have  worked  this  formula  out 
for  comparison,  applying  it  to  a  30-in. 
diameter  tile.  I  believe  this  formula 
can  safely  be  used  for  any  size  tile. 

It  will  be  noticed  that  a  30-in.  tile 
1/I2th  wall  thickness  reinforced  with 
four  pairs  of  No.  1  wire  hoops  has  ap- 
proximately the  same  strength  as  a  30-in. 
tile  1/lOth  wall,  not  reinforced.  To  de- 
termine which  of  the  two  would  be  the 
more  economical  the  cost  of  the  mate- 
rial in  the  additional  concrete  required 
for  the  1 /10th  wall  phis  the  additional 
freight  and  cost  of  hauling  as  com- 
pared to  the  cost  of  the  reinforcing  wire 
and   placing   it   in   the   concrete    in   the 


Results  op  Tile  Tests 

Size 

Description  op 

Load  to 

NUMBEB 

.\CE,  Days 

OP  Tile 

Reinforcing 

First  Crack 

Failure 

1 

6 

18" 

6  hoops  No.  12  wire  in  center 

of  tile  wall 

1,055 

1,055 

18" 

2  hoops  No.  12  wire  in  center 

of  tile   wall 

1,150 

1,150 

No    reinforcing 

1,530 

4 

10 

?,n" 

7  pairs  No.   7   wire  hoops 

2.475 

3.425 

Ifl 

5  pairs  No.    7  wire  hoops 

2,285 

test  not  complete 

6 

1« 

M" 

3    lonRitudinal    bars,     H"xii" 
at    third    points    and    square 
mesh  wire  fencing  at  center 

of   wall 

1,335 

1,635 

7 

IS 

30" 

Square   mesh   wire   fencing   at 

center  of  wall 

1,635 

1.635 

Notice  how  much  stronger  the  spec- 
imens No.  4  and  No.  5  were,  due  to 
hoop  reinforcing. 

No.  1  and  No.  2  were  of  lake  sand, 
that  had  few  stones,  machine-made  and 
set  on  work  room  floor,  where  temper- 
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I/121I1   wall   tile   should   be.  considered. 
The  Formnla 

Use  of  the  formula  is  exemplified  as 
follows.  Compare  the  results  of  va- 
rious  amounts   of   reinforcing. 

30-in.  diameter  tile,  ]/l2th  wall  thick- 


ness, not   reinforced.     Tile  30"  long. 
M  30x. 8x400     9,600 

W= or     W= = = 

.07oD  .075x32.5       2.44 

3,934  lbs.  per  tile. 
3934^2><=1,574  lbs.  per  ft.  length  of  tile. 
30-in.  diameter  tile,  1/I2th  wall  thick- 
ness,  reinforced    with   one   pair   of    No. 
7  wire  hoops.     Tile  30"  long. 
M 

\\— or  W= 

.075D 

(30x.8x400)  plus  .025x20.000 


.075x32.5 
9,600  plus  500 

^4,140  lbs. 

2.44 
4140^21^=1,656  lbs.  per  ft.  length  of  tile. 
30-in.  diameter  tile,  1/I2th  wall  thick- 
ness, reinforced  with  two  pairs  of  No.  7 
wire  hoops.     Tile  30"  long. 
M 

W= or  W= 

.075D 

(30x.8x400)  plus  2x  (.025x20.000) 

.075x32.5 
9,600  plus  1,000 

=4,303  lbs. 

2.44 
4303-=-2H=l,720  lbs.  per  ft.  length  of  tile. 
30-in.  diameter  tile,  l/12th  wall  thick- 
ness, reinforced  with  three  pairs  of  No, 
7  wire  hoops.    Tile  30"  long. 
M 

W= or  W= 

.075D 

(30x.8x400)  plus  3x(.025.x20.000) 

.075x32.5 
9,600  plus  1,500 

=4,550  lbs. 

2.44 
4550-^2;4=l,820  lbs.  per  ft. 

30-in.  diameter  tile,  1/I2th  wall  thick- 
ness, reinforced  with  four  Pairs  of  No. 
7  wire  hoops.     Tile  30"  long. 
M 

W= or  W= 

.075D 

(30x.8x400)  plus  4x(. 025x20,000) 

.075x32.5 
9,600  plus  2,000 

=4,754  lbs. 

2.44 
4754-^2^<=l,900  lbs.  per  ft. 

30-in.  diameter  tile,  1/lOth  wall  thick- 
ness, not  reinforced.    Tile  30"  long. 

M  30x1x400     12,000 

W= or  W= = = 

.075D  .075x33        2.48 

4,840  lbs.  per  tile. 
4846-;-2}/^=l,940  lbs.  per  ft. 

30-in.  diameter  tile,  1/lOth  wall  thick- 
ness, reinforced  with  four  pairs  of  No. 
7  wire  hoops.     Tile  30"  long. 
M 

W= or  W= 

.075D 

(30x1. \400)  plus  4x(.n--   ■■"  ■"•> 


.075x33 
12,000  plus  2,000 


i,645  lbs. 


3.48 
5645-^2^1=2,258  lbs.  per  ft. 
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Pit  Silos  in  the  Southwest 

IN  DRY  LOCALITIES  a  circular  semi-spherical  bottomed  pit  lined  zmth 
cement  mortar,  and  rimmed  with  a  heavy  concrete  collar,  can  be  used  for 
silage.  In  the  South-vest,  stick  structures  are  paving  the  way  for  silos  by 
educating  farmers  in  the  use  of  silage.  These  pits  might  better  be  called 
"elementary  silos." 


Cement  plaster  is  being  put  to  a  new 
use  in  the  Southwest.  Out  in  what  is 
known  as  the  dry  farming  country, 
where  agricuUure,  to  be  successful, 
must  be  carried  on  scientifically,  through 
conservation  of  moisture  and  proper 
saving  of  every  bit  of  fodder,  re- 
sourceful farmers  are  applying  modern 
means  to  an  old  principle  in  the  preser- 
vation of  feed  for  their  livestock.  In 
the  days  of  Roman  agriculture,  to  which 
the  discovery  of  silos  is  ascribed,  the 
silo  was  a  pit  in  the  ground  into  which 
the  whole  green  fodder  was  piled,  so 
that  when  the  top  was  properly  sealed 
with  straw  and  dirt,  it  remained  air- 
tight. The  ancient  pit  silos  were  of 
rectangular  construction. 

To  suit  this  type  of  silo  to  modern 
conditions  the  pit  is  dug  in  circular  form 
and  its  walls  are  then  covered  with  two 
or  three  coats  of  cement  plaster,  thus 
making  it  to  some  extent  a  permanent 
structure. 
Pit  silos  for  Dry  Territory  Only 

This  type  of  silo  is  practical  only  in 
a  country  that  is  not  troubled  with  sur- 
face water  and  one  that  has  a  suffi- 
ciently compact  soil  to  make  smooth, 
dependable  walls  for  the  cement  plaster 
coating.  Without  a  proper  cement  mix- 
ture, one  season's  use  would  be  the  en- 
tire life  of  such  a  silo,  as  the  walls 
would  cave  in  after  the  silage  was  re- 
moved. To  be  successful  they  are  built 
like  a  cistern,  with  a  collar  at  the  top 
of  sufficient  strength  to  support  a  roof 
and  the  rigging  for  raising  the  silage. 

The  Agricultural  Dept.  of  the  Rock 
Island  Lines,  under  direction  of  Prof. 
H.  M.  Cottrell,  recently  conducted  a 
silo  campaign  by  running  an  educational 
train  over  that  company's  lines  in 
Kansas,     eastern     Colorado,     northeast 


Xew  Mexico,  Oklahoma  and  portions  of 
Texas.  This  train  carried  models  of  all 
m^kes  of  silos,  from  the  "hole  in  the 
ground"  to  the  highest  type  of  concrete 
silo.      The    pit    was    shown    by    a    .good 


ditions  were  suitable  and  the  farmers 
felt  unable  to  erect  a  better  type  of  silo. 
Many  silos  of  this  type  have  been  built 
in  Seward  county,  Kans.,  around  the 
town  of  Liberal,  which  is  a  great  broom 
corn  shipping  center.  Broom  corn  is 
the  chief  cash  crop  in  that  section,  but 
farmers  have,  through  construction  of 
pit  silos,  been  enabled  to  make  dairying 
very  profitable.  Before  the  advent  of 
tlie  silo,  dairy  cows  were  expected  to 
maintain  a  milk  flow  on  dry  buffalo 
grass  pasture  and  corn,  or  Kafir  stalks 
with  a  little  grain  feed.  The  results 
were  not  good.  Since  silos  have  been 
built,    farmers   have   been   able   to   keep 


Fig.   1 — Three  Pit  Silos  of 


sized  model  encased  in  dirt,  held  in  a 
wooden  frame.  Farmers,  apparently, 
took  more  interest  in  the  pit  silo  than 
in  any  of  the  other  models,  because  of 
its  uniqueness,  as  well  as  the  economy 
of  construction. 

Economy  of  Fit  Silos 

They  were  advised,  however,  that  the 
pit  silo  was  a  makeshift,  to  be  resorted 
to  only  where  tlie   soil  and   water  con- 


FiG.  2 — A  Pit  Silo 
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Steel  Bucket  and  a  Hay  Carrier 
THE  Feed  Racks 


Bringing  Silage  to 


lEs   Being   Dec  on    Farm   of 


their  cows  in  fine  milking  condition 
through  the  winter  months  by  feeding 
Kafir  or  Milo  maize  heads  for  grain, 
with  silage. 

These  same  farmers  have,  also,  been 
the  first  to  try  broom  corn  stalks  as 
silage,  and  their  experiments  in  this  line 
have  proven  successful. 

Community  labor  has  enabled  them 
to  build  their  silos  at  a  cost  of  abouf 
$25  each  and,  by  combining  in  the  pur- 
chase of  a  cutter,  which  costs  anywhere 
from  $12.')  to  $300,  according  to  size, 
the  problem  of  putting  up  green  feed 
for  winter  use  has  been  economically 
solved.  Most  of  the  silos  of  this  type 
built  in  southwest  Kansas  arc  20'  to  25' 
in  depth  and  15'  in  diameter,  making 
the  capacity  about  75  tons.  This  quant- 
tily  of  green,  succulent  feed  keeps  the 
milk  flow  up  to  standard  during  the 
months  when  the  pasture  is  dry  and, 
consequently,  there  is  no  cessation  in 
the  farm  income  in  winter.  Most  of 
these  farmers,  if  they  had  been  obliged 
to  wait  until  they  had  sufficient  cash  to 
put  up  a  high  silo,  at  a  cost  of  $200  to 
$.'!00,  would  still  be  waiting.  With  the 
aid  of  the  pit  silo  they  are  laying  by 
'Something,  and  when  the  pit  has  served 
ii<  usefulness,  they  will  be  financially 
ilile  to  build  above  ground,  should  they 
decide  to  do  away  with  the  incon- 
veniences that  attend  the  pit  type  of 
construction. 
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Fit  Silo  Useful 

These  inconveniences  include  the 
raising  of  the  silage,  which  becomes 
more  difficult  as  use  of  the  silage  con- 
tinues. Ingenious  devices  of  various 
kinds  have  been  put  up  to  faciliate  this 
work,  such  as  the  hay  carrier  rigging 
and  the  windlass.  Some  farmers  in  the 
Southwest  brought  their  first  year's 
silage  up  on  their  shoulders,  in  a  basket 
or  hamper  and  found  that,  in  spite  of 
the  labor,  it  paid  them  to  preserve  their 
fodder  in  its  green  state. 

The  pit  silo  has  become  such  an  estab- 
lished adjunct  to  the  southwestern 
prairie  farm  that  it  has  been  dignified 
by  the  issue  of  a  bulletin  by  the  Ex- 
tension Dept.  of  Kansas  State  Agricu- 
tural  College. 

The  author  of  this  bulletin.  Prof. 
Clyde  McKee,  farm  demonstration  agent 
for  northwest  Kansas,  made  a  careful 
investigation  of  the  subject,  found  the 
pit  silo  practicable  and  economical  and 
now  recommends  it  in  sections  where 
conditions  warrant  its  use. 

Experts  first  said  of  the  pit  silo  that 
it  was  better  than  none.  They  have 
since  revised  their  estimate,  now  declar- 
ing it  to  be  preferable  to  such  types  of 
high  silos  as  are  apt  to  dry  out  and 
collapse  in  the  dry,  windy  sections  of 
the  Southwest.  Some  farmers  are 
adopting  what  they  declare  to  be  the 
ideal  type  of  construction,  namely  a 
combination  of  1/3  pit  and  ^  above 
ground.  This  cuts  down  the  power 
needed  for  filling  the  silo,  and  does  not 
add  unduly  to  the  cost  of  raising  the 
silage  after  its  surface  gets  below  the 
top  of  the  ground.  This  type  of  silo  is, 
of  course,  of  concrete  construction. 
About  the  best  example  of  such  con- 
struction is  to  be  found  on  the  Chase 
farm,  near  Pawnee  City,  Neb. 

Experience  with  the  pit  silo  has  em- 
phasized again  the  many  uses  to  which 
concrete  can  be  put  on  the  farm. 
ConBtractlon  Uethods  Used 

In  building  the  collar  or  curb  for  a 
pit  silo,  Prof.  McKee  recommends  a  1 :2  :4 
mixture,  using  cement,  sand  and  broken 
or  crushed  rock,  providing  that  hard, 
flinty  rock  is  available.  Where  sand 
only  is  at  hand  the  mixture  should  be 
1 :4,  using  cement  and  sand,  respectively. 
If  the  sand  contains  considerable  coarse 
gravel,  1 :5  mixture  may  be  used  and 
this  mixture  should  be  used  quite  wet. 
If  the  concrete  is  well  mixed,  little,  if 
any,  reinforcing  will  be  necessary, 
although  it  is  an  advantage  to  use  old 
wire  or  strap  iron  for  this  purpose.  The 
curb  .should  fill  a  trench  18"  to  20"  deep 
and  it  should  extend  from  1'  to  2'  above 
ground,  or  sufficiently  to  shed  surface 
water. 

After  the  concrete  in  the  curb  has  set 
for  24  hrs.,  excavation  of  the  pit  may 
be  begun.  The  inside  diameter  of  the 
pit  must  be  made  exactly  the  same  as 
the  inside  diameter  of  the  curb.  After 
digging  down  about  .■;  ft.,  the  walls 
should  be  carefully  trimmed  to  make 
them  smooth,  and  then  plastered  with 
cement — using  a  1  :2  mix.  The  thick- 
ness of  the  plaster,  says  Prof.  McKee. 
will  depend  somewhat  upon  the  smooth- 
ness of  the  walls,  but  it  should  average 
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carbon  dioxide.  This  gas,  being  heavier 
than  air,  remains  at  the  bottom  and,  if 
present  in  sufficient  quantity,  might  cause 
suffocation  to  anyone  descending  into  the 
silo.  The  presence  of  this  gas  is  detected 
by  lowering  into  the  pit  a  lighted  lan- 
tern. If  the  light  goes  out  it  indicates 
the  presence  of  gas,  which  can  be  dif- 
fused by  dropping  a  few  bundles  of 
hay  or  other  fodder  into  the  silo.  This 
gas,  however,  forms  only  at  the  time  of 
filling  or  when  fermentation  is  in  prog- 
ress being  seldom  present  at  the  time 
when  the  silage  is  fed.  Prof.  McKee, 
in  his  investigation,  was  unable  to  find 
any  pit  silos  in  which  gas  was  present; 
nevertheless,  he  deems  the  warning 
necessary,  as  it  is  an  easy  matter  to 
apply  the  test  that  will  guard  against 
all  danger. 


ViG.  3— Pit   Silo  ."vt  Norton,   K.^ns. 
This  shows  a  poured  silo  and  the  method  of 
oisting     silage.       A     bottom-dump     bucket     is 
sed,    emptying   into    wheelbarrows 


at  least  }i"  to  1"  thick.  If  the  plaster- 
ing is  too  thin  it  is  likely  to  crack  and 
fall  off.  After  the  first  course  has  been 
plastered,  another  5'  are  dug  out  and 
plastered,  as  before,  the  work  thus  con- 
tinuing until  the  desired  depth  is 
reached.  A  coat  of  cement  wash  is 
given  the  wall  after  the  plastering  is 
finished,  in  order  to  make  it  air  tight. 
A  concrete  floor  is  not  necessary,  but 
some  builders  consider  it  advisable.  A 
roof  is  an  absolute  necessity,  the  usual 
plan  being  to  build  a  shed  over  the  silo, 
this  shed  covering  also  the  feeding 
trough. 
Danger  of  Carbon  Dioxide 

There  is  just  one  danger  in  using  the 
pit   silo,  and   that   is   the   formation   of 


A    Home-made    Concrete    Roller 

The  serviceable  concrete  roller  illus- 
trated herewith,  consisting  of  two  sec- 
tions, was  recently  constructed  by  a 
western  man.  Circular  wooden  end- 
forms  2%'  wide  and  1%'  long  were 
made  for  each  roller,  and  around  each 
form  a  sheet  of  galvanized  iron  was 
fastened.  A  piece  of  gas-pipe  was  run 
through  the  center  for  the  insertion  of 
the  handle  and  the  forms  were  then 
filled  with  concrete.  The  wooden  forms 
were  allowed  to  remain  as  a  permanent 
part  of  the  roller. 

The  handle  is  of  gas-pipe  and  can  be 
readily  reversed.  The  twin  cylinders 
permit  easy  turning  and  prevent  tearing 
up  the  ground.  The  roller  weighs  about 
900  lbs.  and  cost  $4.25.  In  the  West, 
where  iron  is  expensive  owing  to  the 
heavy  freight  rates,  such  a  roller  would 
cost  about  $35  if -constructed  of  iron. 


[207] 


CONCRETE-CEMENT  AGE 


Hydrated  Lime— What  It  Is,  and  How  Used 


BY  KICHABD  K.  MEADE* 


WITHIK  THE  PAST  FEW  YEARS  "hydrated  lime"  has  heccnne  a 
well-known  term  in  the  construction  field.  The  following  article  by  an  auth- 
ority in  the  field,  presents  a  comprehensive  discussion  of  the  part  hydrated 
lime  plays  in  the  field  of  cementitious  materials. 


Within  the  last  few  years  the  users 
of  cement  have  heard  a  great  deal  about 
"hydrated  lime."  This  is  because,  unlike 
quick-lime,  it  can  be  used  with  cement 
and  when  so  used,  confers  upon  the  re- 
sulting concrete  certain  good  properties, 
notably  rendering  it  more  nearly  im- 
pervious to  water,  lightening  its  color 
and  making  it  take  a  clearer  impression 
of  the  molds  and  flow  into  the  latter 
more  easily.  The  question  is  therefore 
often  asked  by  cement  users:  "What 
is  hydrated  lime?" 

When  a  chemical  compound  is  com- 
bined with  water  the  chemist  gives  it 
the  name  "hydroxide"  or  "hydrate." 
Hydrated  lime  or  lime  hydrate  is  there- 
fore a  compound  of  lime  and  water. 
Thus  we  see  that  the  name  "hydrate" 
as  applied  to  lime  really  means  some 
property  of  the  lime  and  is  not  merely 
an  indefinite  term,  like  the  word  "Port- 
land" for  example,  which  was  applied 
to  cement  because  the  concrete  made 
from  it  looked  to  the  inventor  like 
stone  from  the  quarries  at  Portland, 
England. 
Iilme  Putty 

"Lime  putty"  or  the  paste  resulting 
when  lime  is  slaked  in  a  mortar  box 
is  also  hydrated  lime.  Chemically,  there 
is  no  difference  between  the  two.  Prac- 
tically, the  difference  is  this.  When  the 
mason  slakes  lime  in  a  mortar  box,  he 
adds  to  the  contents  of  this  sufficient 
water  not  only  to  combine  with  the 
lime,  but  also  an  excess;  the  latter  re- 
mains after  the  lime  is  slaked  and 
forms  with  the  slaked  lime  a  paste  or 
putty.  In  the  manufacture  of  hydrated 
lime,  however,  ju.st  sufficient  water  is 
added  to  slake  the  lime  and  what  small 
excess  is  employed  is  driven  off  by  the 
heat  of  slaking. 

When  lime  slakes  it  merely  combines 
chemically  with  water.  Fifty-six  parts 
of  pure  lime  combine  with  18  parts  of 
water.  These  proportions  are  as  fixed 
as  the  laws  of  gravitation.  If  we  mix 
with  the  56  lbs.  of  lime  a  little  over  18 
lbs.  of  water,  the  lime  will  take  up  only 
18  lbs.  of  water  and,  provided  the  quan- 
tity of  water  is  not  much  greater  than 
18  lbs.,  the  excess  of  this  will  be  driven 
off  by  the  heat  generated  when  the  lime 
slakes.  If  we  use  a  great  excess  of 
water,  say  50  lbs.,  the  56  lbs.  of  lime 
will  still  take  up  only  18  parts  of  water, 
some  little  will  be  driven  off  by  heat 
and  the  rest  of  the  water  will  remain 
mixed  with  the  hydrated  lime  to  form 
a  paste  or  putty. 

Hydrated  lime  therefore,  is  nothing 
more  or  less  than  dry  slaked  lime.  In 
its  manufacture,  the  quantity  of  water 
used  to  slake  the  lime  is  so  regulated 
that  the  small  excess  over  and  above 
that  needed  by  the  lime  is  driven  off  by 
the  heat  generated  in  the  slaking  of  the 
lime. 

•Cons.   Engr.,   Baltimore 
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Manufacture  of  Hydrated  liiiue 

In  the  process  of  manufacture  used 
in  this  country,  the  lime  is  first  crushed 
to  the  size  of  a  pea.  It  is  then  intro- 
duced into  a  machine  called  a  "hydra- 
tor,"  in  which  the  water  is  added  and 
the  mixture  stirred  by  means  of  paddles 
or  plows  until  the  lime  has  slaked  to  a 
perfectly  dry  powder.  This  dry  powder 
is  then  generally  passed  through  some 
separating  system  which  removes  from 
the  fine  powder  all  of  the  coarse  pieces. 
These  latter  consist  of  unburned  lime- 
stone, silicious  cores  and  unhydrated 
lime.  (The  process  of  manufacture  will 
be  more  fully  described  in  a  future 
article). 

The  advantages  possessed  by  hydrated 
lime  over  lump  lime  are  numerous. 
There  is,  however,  one  objection  to  it, 
viz :  that  it  is  not  quite  so  plastic  as 
lime  slaked  to  a  putty  in  a  mortar  box, 
hence  many  plasterers  prefer  lump  lime. 
This  is  particularly  true  of  high  calcium 
limes.  Masons  and  plasterers,  however, 
are  fast  learning  that  the  objection 
raised  as  to  plasticity  is  more  than  bal- 
anced by  the  convenience  with  which 
hydrate  can  be  handled. 

When  lime  is  exposed  to  the  air  it 
absorbs  not  only  water,  but  also  car- 
bon dioxide  and  does  what  is  known 
as  "air  slake."  If  water  only  were 
absorbed,  the  effect  would  be  only  to 
convert  the  lime  into  hydrated  lime, 
but  where  carbon  dioxide  is  absorbed 
the  effect  is  to  form  carbonate  of  lime. 
Carbonate  of  lime  and  limestone  are 
chemically  the  same  thing  and  of  course 
neither  of  them  has  any  binding  effect. 
Ill  the  formation  of  carbonate  of  lime, 
practically  speaking,  the  hme  reverts 
back  to  its  original  condition  before  it 
was  burned.  When  lime  air  slakes  the 
lumps  break  up  and  fall  to  a  fine 
powder.  If  this  powder  is  analyzed 
it  will  be  found  to  consist  of  a  mixture 
of  carbonate  of  lime  and  hydrated  lime 
and  when  tested  will  be  found  to  have 
only  a  part  of  its  original  usefulness. 
Masons  therefore  formerly  had  a  strong 
prejudice  against  fine  lime.  When 
hydrate  first  came  out,  it  found  much 
opposition,  probably  some  of  it  fostered 
by  the  lump  lime  people,  because  its 
finely  powdered  condition  led  many  to 
believe  that  it  was  air  slaked  lime.  This 
prejudice  has  now  disappeared,  how- 
ever, as  hydrated  lime  is  so  extensively 
used  that  masons  and  plasterers  are 
familiar  with  it  and  know  the  vast 
difference  between  the  two — viz:  that 
air  slaked  lime  is  lime  that  has  reverted 
to  limestone  and  that  hydrated  lime  is 
dry  water-slaked  lime. 
Slfficnlty  of  Keeping  Quicklime 

The  property  which  lime  has  of  ab- 
sorbing water  makes  it  not  only  a  hard 
but  a  dangerous  thing  to  keep.  It  also 
requires   an   expensive   package.     Some 


lump  lime  is  shipped  in  bulk  but  much 
of  it,  particularly  the  better  grades, 
is  shipped  in  barrels.  Lime  will  keep 
much  longer  in  barrels  than  it  will  in 
bulk,  but  even  in  these  it  air  slakes 
rapidly  and  becomes  worthless.  Fur- 
thermore the  barrels  are  expensive, 
usually  amounting  to  from  $2.00  to  $3.00 
per  ton  of  lime.  Hydrate,  on  the  other 
hand,  may  be  shipped  in  paper,  cotton 
or  burlap  sacks.  It  is  usually  packed 
automatically  by  means  of  Bates  auto- 
matic' packers  into  paper  bags  holding 
4C  lbs.,  or  into  cotton,  or  more  gener- 
ally, burlap  bags,  holding  100  lbs.  The 
cotton  and  burlap  bags  are  charged  to 
the  consumer  just  as  in  the  case  of  ce- 
ment and  credit  is  given  when  they  are 
returned. 

Hydrated  lime  is  much  more  bulky 
than  cement  and  consequently  the  sacks 
must  be  bigger.  Instead  of  a  bag  18"x 
30"  such  as  is  used  for  95  lbs.  of  ce- 
ment, the  burlap  bags  used  for  hydrated 
lime  are  generally  25"x42".  While,  of 
course,  a  bag  of  hydrate  is  no  heavier 
than  is  a  bag  of  cement,  it  is  much 
harder  to  handle,  owing  to  its  size.  The 
burlap  bags  are  so  open  that  the  hydrate 
dusts  through  them  badly  and  while 
little  of  the  material  is  actually  lost,  the 
handling  of  the  burlap  bags  is  hard  on 
the  men,  consequently  the  introduction 
of  cotton  sacks  within  the  last  few 
years  into  the  lime  trade.  These  are 
made  of  much  lighter  goods  than  are 
the  cement  sacks  but  still  cost  between 
12  cts.  and  14  cts.  each,  so  that  the 
consumer  is  usually  charged  $3.00  per 
ton  of  lime  for  the  sacks ;  and  allowed 
15  cts.  for  each  sack  returned.  In  the 
case  of  the  burlap,  the  charge  is  usually 
$2.00  per  ton  with  10  cts.  per  sack  re- 
bate. 
Keeping'  Quality  of  Hydrated  Iilme 

Hydrate  will  absorb  carbon  dioxide 
if  spread  out  in  a  thin  layer.  In  sacks, 
however,  which  are  piled  together  the- 
loss  of  hydrate  from  air  slaking  is  very 
slight.  The  outer  layers  of  lime  un- 
doubtedly serve  to  protect  the  rest  of 
the  package.  In  some  tests  made  of 
hydrate  kept  all  winter  in  a  dry  store- 
liouse,  the  loss  was  found  to  be  on  an 
average  3%  ;  some  of  the  outside  bags 
.showed  as  much  as  5%  and  some  of  the 
inside  bags  as  little  as  V/2%.  In  the 
same  length  of  time  a  lot  of  lump  lime 
would  have  been  rendered  practically 
worthless. 

One  of  the  great  advantages  of  hyd- 
rated lime  is,  therefore,  its  keeping 
qualities.  This  makes  it  especially  desir- 
able where  only  a  small  quantity  of 
lime  is  used  at  a  time,  and  over  an  ex- 
tended period,  allowing  the  user  to 
purchase  lime  by  the  car  load. 

The  lime  industry  is  a  seasonal  one 
and  generally  the  seasons  are  short. 
The  lime  manufacturer  with  kilns  only 
is  forced  to  shut  these  down  when  the 
trade  is  dull  as  it  is  in  tlic  winter.  If, 
however,  he  has  a  hydrating  plant  he 
can  run  his  kilns  all  the  year  around, 
storing  his  product  as  orders  fall  off 
and  rushing  it  out  when  trade  is  brisk. 
Tire  Risk  from  Quicklime 

TI10  tire  ri.sk  from  storing  quicklime 
is  well  known  by  lime  dealers.     A  ton 

■Bates  Valve  Bag  Co.,  Toledo,  O. 
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of  lime  on  slaking  will  give  as  mucli 
heat  as  75  lbs.  of  good  coal.  If  water 
has  a  chance  to  get  at  the  lime  and  any 
combustible  material  such  as  the  barrels 
in  which  the  lime  is  kept,  the  floor  and 
sides  of  the  lime  shed,  etc.,  is  in  contact 
with  the  lime,  fire  is  very  apt  to  occur. 
Many  instances  of  the  burning  of  sheds 
and  storehouses  in  which  lime  was 
stored  have  come  to  the  writer's  atten- 
tion. Sometimes  the  fire  is  caused  by 
a  leaky  roof  and  sometimes  by  the  rising 
water  of  a  flood.  Often  leaky  barges 
and  boats  carrying  lime  have  been  set 
on  fire  and  burned  at  sea  by  the  heat 
generated  by  the   slaking  of  lime. 

With  hydrated  lime  there  is  no  fire 
risk.  Since  the  hydrate  has  once  slaked 
it  cannot  slake  again.  It  has  the  same 
relation  to  lime  so  far  as  ability  to 
generate  heat  goes,  as  ashes  have  to 
coal. 
Fnrity  of  Hydrated  Iiime 

Generally  speaking,  hydrated  lime  is 
much  purer  than  lump  lime.  This  is 
particularly  true  of  hydrates  made  by 
the  air  separator  or  the  screen  process, 
but  is  not  true  of  hydrate  made  by  the 
mill  process.  In  hydrates  made  by  the 
former  process,  the  impurities  are 
separated  from  the  hydrate,  while  in  the 
latter  they  are  ground  in  with  the  lime. 
These  impurities  consist  of  silicious 
cores,  unburned  limestone  and  un- 
hydrated  lime,  the  latter  usually  occur- 
ring from  the  overburning  and  semi- 
fusing  of  the  lime. 

The  silicious  cores  and  the  unhydrat- 
ed  lime  are  what  cause  the  "popping" 
of  plaster,  the  action  being  similar  to 
the  "unsoundness"  of  cement  and  from 
the  same  cause,  viz :  the  hydration  and 
consequent  expansion  of  the  lime  after 
the  plaster  has  hardened.  Where  the 
mill  process  is  used  to  make  the  hydrate, 
the  cores  are  ground  very  fine  and  con- 
sequently can  slake  quickly  and,  if  not 
present  in  too  large  quantity,  before  the 
mixture  hardens.  With  a  well  made 
hydrate,  therefore,  the  builder  runs 
less  chance  of  a  bad  job  than  with 
mortar  often  hastily  slaked  in  the  mor- 
tar box. 
Adaptability 

One  of  the  strongest  recommenda- 
tions for  hydrate  so  far  as  the  user  is 
concerned  is  unquestionably  the  ease 
with  which  it  can  be  used.  The  builder 
is  saved  the  expense  of  carting  mortar 
boxes  around.  He  is  saved  the  delay 
of  waiting  for  the  lime  to  slake.  He 
always  has  at  hand  slaked  lime.  The 
streets  are  not  blocked  by  boxes  and 
barrels  full  of  lime  paste.  Instead  of 
this,  the  hydrate  has  only  to  be  mixed 
with  water  and  sand  and  this  can  be 
done  as  well  on  the  sixteenth  floor  of  a 
sky-scraper  as  on  the  ground.  For 
brick  and  mortar  work,  it  is  hard  to 
conceive  of  any  mason  using  lime  putty 
when  the  ease  with  which  hydrate  can 
lie  made  into  a  mortar  is  considered. 
Hydrate  is  particularly  well  adapted 
for  "patching  jobs"  and  to  rush  work. 
Xiime  Hydrate  Combined  With  Cement 

One  of  the  strongest  claims  for 
hydrate  is  the  fact  that  it  can  be  used 
with  cement.  It  is  only  necessary  1o 
mix  the  two  and  any  desired  proportions 
can  be  employed.    For  laying  brick  and 

November,  icjij 


stone  a  mixture  of  2,5  parts  cement  and 
To  parts  lime  is  quite  popular.  (One 
bag  of  cement  to  three  100-lb.  sacks 
of  hydrated  lime).  The  addition  of  the 
cement  does  not  appreciably  detract 
from  the  plasticity  of  the  mortar,  while 
it  adds  greatly  to  the  strength,  particu- 
larly at  early  periods.  For  stucco,  the 
proportions  are  generally  reversed,  (one 
100-lb.  sack  of  hydrated  lime  to  three 
sacks  of  cement),  the  hydrated  lime 
adding  to  the  plasticity  of  the  mortar 
and  making  it  spread  more  easily.  It 
also  makes  a  lighter  colored  stucco  and 
adds  to  its  density.  For  waterproofing, 
about  15  parts  of  hydrated  lime  and  85 
parts  of  cement  are  used,  (or  one  40-lb. 
sack  of  hydrated  lime  to  two  sacks  of 
cement).  This  same  proportion  is  em- 
ployed when  used  in  concrete  block 
making.  It  has  been  found  that  up  to 
15%  to  18%  of  hydrated  lime  does  not 
detract  from  the  strength  of  cement 
mortars. 

The  addition  of  hydrated  lime  to  ce- 
ment mortars  acts  as  a  sort  of  lubricant 
and    causes    the    latter    to    flow    more 


top  of  a  cement  sidewalk.  For  making 
tanks,  pits,  etc.,  watertight,  hydrated 
lime  will  give  excellent  results.  It  is 
not,  however,  an  infallible  remedy 
against  damp  walls,  etc. 

Hydrated  lime  should  not  be  used  in 
concrete  subject  to  sea-water  as  the 
writer's  e.xperiments  show  that  concrete 
in  which  hydrated  lime  is  used  is  more 
subject  to  attack  than  plain  concrete. 
The  same  remarks  apply  to  drain-tile 
subject  to  alkaline  waters. 


Coloring   Stucco  Work 

When  stucco  is  used  in  coloring,  the 
two  important  factors  are  uniformity 
and  permanency.  The  carbon  blacks  are 
probably  more  permanent  than  the  lamp 
blacks  and  do  not  have  the  same  tend- 
ency to  float  in  the  mixturt 

Greens  and  blues  are.  as  a  rule,  un- 
satisfactory to  work  with.  The  follow- 
ing table,  which  was  published  in  a  re- 
cent Bulletin  of  the  Assn.  of  Am.  Port. 
Cement  Mfrs.,  states  the  way  to  handle 
the  colors  for  diff'erent  shades  desired : 


Colors  To  Be  Used  in  Portland  Cement 


Con 


Prices  per 
Lb.  in  100- 
Lb.  Lots  for 
High-grade 
Colors 

ntown    Lampblack    10  cts. 

1   Black  8  " 

ck   Oxideof   Manganese....     6  " 

Blue  shade   Ultramarine   Blue    18  " 

Brownish-red  to  dull  brick  red..  Red  Oxide  of  Iron 3  " 

Bright  red  to  vermilion .Mineral   Turkey   Red 15  " 

Red  sandstone  to  purplish-red. ..  Indian   Red    10  " 

Brown  to   reddish-brown Metallic   Brown    (Oxide) i  " 

Buff,   Colonial  tint,  and   yellow.  Yellow   Ochre   6  " 


Color  Desired 


Grays,   blue-black  and  black. 


Lbs.  of  Color 
Required  for  Each 
Bag  of  Cement  to 

Secure: 
Light        Medium 


Carbo 


Shade 


Shade 


readily  and  to  fill  the  forms  and  molds 
more  perfectly.  It  also  causes  the  forms 
to  leave  the  concrete  more  cleanly. 

Hydrated  lime,  however,  delays  some- 
what the  set  of  concrete  in  which  it 
is  used  and  such  concrete  will  not  hard- 
en quite  so  rapidly  as  will  plain  concrete. 
It  may  often  be  used  to  retard  the  set 
of  quick-setting  cement. 

Much  has  been  said  about  the  water- 
proofing properties  of  hydrated  lime  and 
concrete  in  which  it  has  been  used  is 
certainly  more  resistant  to  water  than 
where  it  has  not  been  employed.  In  the 
laboratory,  concrete  made  with  hydrated 
lime  shows  quite  a  high  rate  of  absorp- 
tion when  immersed  and.  if  the  Chap- 
man block  test  is  applied  to  cement- 
hydrated  lime  mixtures,  these  show 
some  improvement  over  cement  alone 
but  still  show  that  water  will  be  soaked 
up  quite  rapidly  by  such  concrete. 

On  the  other  hand,  hydrated  lime  in 
practice  has  given  good  results  and  in 
my  estimation  the  reason  for  this  is 
found  in  the  fact  that  mortars  in  which 
hydrated  lime  is  used  flow  very  freely. 
Consequently  they  may  be  worked  in 
around  the  aggregate  thoroughly  and 
along  the  face  of  the  forms,  resulting 
here  in  a  surface  simil.ir  t.i  ili.-  tr.  .\vfl''d 


An  Ingenious  Cement  Sampler 
A  cement  sampler  presenting  rather 
ingenious  features  has  been  developed 
by  F.  E.  Martin,  Los  Angeles,  Cal.  This 
sampler  as  shown  in  the  accompanying 
sketch,  consists  of  a  thin  metal  tube 
19"  long  and  V/i"  in  diameter.  One 
end  of  the  tube  is  sheared  at  an  angle, 
the  other  end  is  covered  with  a  round 
cap,  which  fits  the  palm  of  the  hand. 
Near  this  upper  end  is  a  small  hole 
which  allows  the  air  to  escape  when  the 
tube  is  thrust  its  length  into  an  opened 
sack  of  cement.  The  tube  is  filled  with 
cement  and  when  withdrawn  the  hole 
is  closed  by  the  finger  which  causes  the 
tube  to  cetain  the  cement. 

Mr.  Martin  does  not  intend  to  patent 
the  device,  as  the  field  for  its  exploita- 
tion is  not  large  enough  to  make  it  prof- 
itable, but  he  suggests  that  if  a  suffi- 
cient number  wish  to  co-operate  in  se- 
curing one  they  can  be  made  much 
cheaper  in  quantity  than  singly.  He 
believes  they  can  be  made  for  about  one 
dollar  a  piece  by  this  plan,  and  invites 
correspondence  from  anyone  who  might 
be  interested.  Mr.  Martin  can  be 
reached  by  addressing  Concrete-Ce- 
^fK^■T    \f,K 


Sketch    Showing   Arrangement   of   Socoesteo  Cement  Sampler 
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Molds  for  Segmental  Chimney  Construction 

AN  EASILY  CAST  WALL  UNIT  so  shaped  that  while  it  is  placed  it 
foriHs  a  vertical  opening  in  which  a  reinforced  concrete  stud  can  be  poured 
is  the  essential  feature  of  the  construction  described.    Detail  notes  are  given. 


In  the  Jan.,  1913,  issue  a  system  of 
chimney  construction  was  described,  in 
which  the  essential  feature  was  the  use 
of  a  horizonal  pre-cast  unit  so  formed 
as  to  produce  a  wall  and  a  vertical 
stiffening  rib.  This  system,  which  was 
developed  in  Europe  by  Monnoyer  & 
Son,  of  Brussels,  has  been  successfully 
used  for  chimneys,  water  towers  and 
divers  other  constructions,  and  the  fol- 
lowing notes  describe  in  detail  the 
methods  used  in  casting  the  mold. 
The  Hold  Used 

The  type  of  mold  represented  in  Fig. 
1  is  designed  for  casting  the  segments 
which  compose  this  system.  It  has 
been  designed  in  sudi  a  way  as  to  per- 
mit the  casting  of  pieces  of  different 
length,  thickness,  and  shape,  turning 
them  out  ready  to  go  into  the  structure 
and  giving  the  latter  a  symmetrical 
shape.  The  outside  portion  of  the 
molds  consists  of  two  pieces,  M  and  Q, 
with  two  adjustable  joints,  R,  permit- 
ting the  section  Q,  to  be  moved  in  and 
out. 

The  .section  P  is  designed  to  provide 
in  the  middle  of  the  rounded  head  the 
groove  provided  for  the  insertion  of  the 
vertical  reinforcement.  It  has  been 
given  a  wedge  shape  in  order  to  make 
the  removal  of  the  casting  more  easy. 
This  piece  terminates  in  two  lugs  which 
are  fastened  by  means  of  clamps,  one 
to  the  movable  piece,  Q,  and  one  to  the 
brace,  N. 

The  arrangement  is  completed  by 
means  of  wedge-shaped  pieces  of  wood 
as  shown  on  the  plan,  according  to  the 
number  of  sides  of  the  polygon  which 
it  is  designed  to  build.  The  wedges,  T, 
are  used  to  fill  the  angle  between  the 
pieces,  P  and  Q,  up  to  the  line  which 
indicates  the  number  of  sides  required 
to  make  the  polygon. 

For  a  6-sided  chimney  no  wedge,  T, 
is  necessary.  For  polygons  with  8  to 
18  sides  six  wedges  are  called  into  play. 
The  wedges,  S,  serve  to  close  the  molds 
at  the  rear  up  to  the  line  showing  the 
number  of  sides  of  the  polygon  re- 
quired. For  a  given  thickness  the  use 
of  four  wedges  is  sufficient  to  cast  the 
segments  for  a  polygon  having  from 
6  to  18  sides. 
KaUng  the  Units 

To  cast  the  segments,  the  pieces,  P 
and  Q,  are  fastened  in  position  by  a 
clamp,  care  being  taken  that  the  sides 
X  and  y  are  held  in  precisely  the  same 
plane.  The  piece,  M,  is  moved  toward 
the  interior  of  the  mold,  care  being 
taken  that  the  joint,  Z,  is  perfectly 
closed;  this  joint  must  be  kept  perfectly 
tight.  The  brace,  A^,  is  slid  along  the 
piece,  P.  When  it  occupies  the  position 
called  for  by  the  thickness  of  the  seg- 
ment, the  wedge,  S,  is  put  in  place  and 
the  pieces,  M  and  il,  are  held  by  means 
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of  a  third  clamp  at  the  proper  point  on 
this  wedge.    . 

To  release  the  casting  from  the  mold 
the  three  clamps  are  loosened,  the  piece, 
N,  comes  out  of  itself  and  the  piece,  T, 
is  withdrawn  by  pushing  it  against  the 
body  of  the  segment.  To  release  the 
rounded  head  of  this  segment,  it  is  only 
necessary  to  turn  the  piece,  Q,  around  on 
the  hinge. 

In  order  that  the  segments  may  have 
the  proper  consistency  and  the  uniform 
color  which  provide  both  for  the  solidity 
and  the  good  appearance  of  constructions 
under  this  system,  it  is  necessary  in 
molding  them  to  use  the  same  care  as  is 
used  in  ordinary  concrete  construction, 
with  conditions  of  mixture  and  tamping 
as  nearly  uniform  as  possible.  Good 
results  are  obtained  with  the  following 
quantities : 

Slow-setting     Portland     cement 

300  kgs.   (661  lbs.) 
Coarse    sand    400    liters     (14.12 

cu.ft.) 
Gravel  800  liters   (28.24  cu.  ft.) 

This  is  mixed  with  10%  of  water  by 
weight  of  the  dry  material.  There  re- 
sults s.  mixture  which  is  plastic  in  con- 
sistency  and   this    must    be   thoroughly 


tamped  until  the  water  rises  to  the  sur- 
face. The  mass  will  then  have  a  jelly- 
like and  "quaky"  consistency. 

Removing  the  mold  from  the  units 
may  be  undertaken  a  few  hours  after 
hardening  has  begun.  The  molds  may 
be  used  over  and  over  again.  It  is 
only  necessary  to  take  certain  precau- 
tions in  removing  the  molds.  After  they 
have  hardened  for  five  or  six  days,  the 
segments  may  easily  be  put  in  a  pile  and 
classified  according  to  their  dimensions 
so  that  they  may  be  readily  located  when 
the  work  of  erection  begins.  Until  they 
are  used  they  .should  be  frequently 
sprinkled  in  order  to  insure  thorough 
Turing. 

The  platform  on  which  the  concrete 
is  mixed  should  be  well  built  and  the 
mob's  laid  perfectly  flat  in  order  to  pre- 
vent the  spilling  of  the  liquid  concrete. 
In  every  case  the  pieces  should  be  care- 
fully covered  and  sprinkled  before 
erection  begins. 

The  mixing  room  should  be  covered 
if  possible  and  in  any  event  must  be 
sheltered  in  such  a  way  as  to  protect  the 
concrete  from  excessive  variations  in 
temperature. 
Method  of  Erection 

Segments  are  hoisted  on  the  work  by 
means  of  a  windlass  on  which  a  cable 
travels,  guided  at  the  point  where  it 
enters  the  chimney,  at  the  base  of  the 
shaft,   by   a   pulley. 

At  the  working  level  of  the  chimney 
there  is  arranged  a  scaffolding  in  the 
middle  of  whicli  there  is  a  trap.  This, 
scaffolding   is   attached    to   the   chimney 


Fio.  1 — Detail  View  Showing  Methods  of  Segmental  Concretr  Chimney   Construction 
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walls.  Above  the  level  of  the  work 
there  is  arranged  a  pulley  over  which 
passes  the  cable. 

Segments  are  laid  on  the  mortar  joints 
about  1  cm.  (js")  thick.  These  joints 
are  troweled  as  the  work  progresses,  as 
is  the  case  with  rodinary  masonry.  At 
the  top,  the  outside  of  the  chimney  is 
concreted  over  for  a  distance  of  from 
two  to  four  courses  of  segments. 

In  order  that  the  reinforcement,  of 
whatever  type  is  used,  which  is  placed 
in  the  frame  work  of  concrete  chimneys 
may  develop  all  the  resistance  which  is 
called  for  in  the  design,  it  is  required 
that  concreting  around  it  shall  be  done 
with  extreme  thoroughness.  Otherwise 
the  bond  of  the  concrete  with  the  rein- 
forcement is  not  so  complete  as  it  should 
be. 

It  therefore  recommended  that  the 
workmen  take  unusual  care  in  mixing 
and  placing  the  concrete  which  is  used  in 
the  supporting  ribs  of  the  chimney  and 
that  this  concrete  be  poured  with  great 
care  and  thoroughly  tamped,  care  being 
taken  at  the  same  time  that  the  vertica' 
reinforcement  is  not  disturbed,  so  that 
the  bond  between  it  and  the  concrete  it 
not  interfered  with. 

In  order  to  insure  the  security  of  the 
reinforcement,  it  is  good  and  not 
at  all  expensive,  to  provide  the  reinforce- 
ment with  a  hook  at  each  end,  which 
may  be  bent  into  the  reinforcement  to 
which  it  is  connected. 

By  taking  care  to  place  these  hooks  in 
the  same  plane  for  the  lower  and  for  the 
upper  reinforcement,  the  lower  hook  of 
the  upper  bar  being  located  in  a  layer 
of  concrete  which  is  still  green,  as  soon 
as  the  two  bars  are  tied  together  there 
will  be  formed  a  more  perfect  union 
than  could  be  had  by  simply  crossing 
the  bars. 

It  has  often  been  noticed  that  owing 
to  insufficient  tamping,  the  concrete  of 
the  supporting  ribs  does  not  adhere  as 
perfectly  as  it  should  to  the  walls  of  the 
segments. 

It  has  been  suggested  in  a  number  of 
cases,  that  the  interior  walls  of  the  sup- 
porting ribs  should  be  roughened  when 
the  segments  are  taken  out  of  the  molds. 
It  seems  better  still,  in  order  to  make 
sure  that  this  plan  is  carried  out,  that 
provision  shall  be  made  in  tlie  interior 

\'i>vcmher,  I'tlJ 


wall  of  the  supporting  ribs  of  each  seg- 
ment for  two  horizontal  grooves  which 
could  be  easily  secured  by  inserting  rings 
which  would  provide  for  the  easy  re- 
moval of  the  segments  from  the  mold. 

It  is  probable  that  the  concrete  work 
on  the  ribs  would  be  greatly  facilitated 
if,  for  large  chimneys,  molds  were  em- 
ployed giving  ribs  with  a  diameter  slight- 
ly larger  than  those  which  are  ordinarily 
employed. 

The  concreting  will  also  be  made 
much  cheaper  if  care  is  taken  to  figure 
accurately  the  lengths  of  the  segments 
in  such  a  way  that  when  a  new  series  of 
castings  is  begun,  the  right  end  of  one 
segment  will  come  within  1  cm.  (.W) 
of  the  interior  wall  of  the  rounded 
extremity  of  the  segment  next  to  it,  and 
when  the  last  course  of  segments  of  the 
same  width  is  complete,  this  right  ex- 
tremity will  pass  by  1"  only,  the  interior 
wall  of  the  rounded  portion.  As  a  mat- 
ter of  fact,  the  space  left  for  supporting 
ribs  is  more  important  than  when  the 
constructions   are   strong. 

There  have  been  observed  a  number 
of  linings  of  brick  which  have  been  put 
up  very  carelessly,  with  the  result  that 
instead  of  protecting  the  concrete  wall, 
they  brought  about,  through  their  dis- 
integration or  failure  at  certain  points, 


accidents  due  to  differences  in  tem- 
perature where  one  portion  of  the 
chimney  grew  very  hot  while  other  por- 
tions near  it  remained  cold.  It  is 
recommended  especially  that  in  installing 
brick  linings  in  chimneys,  they  shall  be 
put  up  without  touching  the  concrete  at 
any  point. 

Unit  Prices  Giving-  a  Tliilform  Net  Frlc* 
for  a  Chimney  In  Prance 

Concrete: — This  is  uniformly  com- 
posed of  a  mixture  of  800  liters  (28.24 
cu.  ft.)  of  gravel,  400  liters  (14.12  cu. 
ft.)  of  sand  and  300  kgs.  (661  lbs.)  of 
cement,  equivalent  to  a  1  -.IJ^  :3J4  mix. 
The  mixture  of  this  concrete  varies 
according  to  whether  it  is  used  in  the 
foundation,  in  the  base  above  the  ground 
or  the  base  below  the  ground. 

Gravel  costs  8  fr.  per  cu.  m.  ($1.30 
per  cu.  yd.)  delivered  on  the  work;  sand 
costs  4  fr.  per  cu.  m.  ($0.65  per  cu.  yd.) 
delivered  on  the  work ;  cement  costs  40 
fr.  per  ton.  ($3.60  per  1000  lbs.) 
delivered   on   the  work.     The  ordinary 


Fic.   3 — Detail   Showing   Wedges  Which  Change  the   End  ok  the   Hlock 
The  shape  of  the  cn<i.s   of  the  blocks  depends  on   the  number  of  sides  of  the  chimney 
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wages  of  workmen  give  the   following 
figures  for  labor  per  cu.  m. 

Foundation,  7  fr.  or  a  total  of  37  fr. 
($5.40). 

Base  at  ground  level,  8  fr.  or  a  total 
of  28  fr.   ($5.60). 

Base  above  ground  level,  10  fr.  or  a 
total  of  30  fr.  ($6.00). 

Steel: — The  price  of  this  delivered  on 
the  job  being  20  fr.  per  100  legs.  ($4,00 
per  220  lbs.),  we  estimate  the  fabrica- 
tion at  4  fr.  ($.80  per  220  lbs.),  or  a 
total  of  24  fr.  ($4.80). 

Casting :  —  Concrete  and  steel  are 
figured  at  their  gross  prices.  The  manu- 
facture of  the  segments  is  estimated  at 
.65  fr.  each  ($.13),  two  men  and  a  boy 
being  able  to  make  40  in  8  hours  with 
an  outfit  of  20  molds  in  good  weather, 
removing  them  morning  and  evening,  at 
the  rate  of  40  pieces  in  8  hours. 

Erection : — -A  force  of  2  men  on  the 
chimney  and  3  working  at  the  foot  can 
erect  1^  m.  (5'  9"),  that  is,  7  courses 
of  segments,  per  day. 

With  an  eight-sided  chimney  this  gives 
for  the  net  cost  of  erection,  counting  the 
steel,  the  concrete  and  the  erecting  appa- 
ratus, .85  fr.  ($.17)  per  segment,  as  a 
maximum. 

The  iron  ladder  is  estimated  at  S  fr. 
per  m.  ($1.60  per  3.2083  ft.).  The 
interior  lining  of  half  bricks  at  6  fr. 
per  sq.  m.  ($1.20  per  1.1960  sq.  yd.) 

Quality  of  Material: — The  cement 
must  be  of  the  first  quality  without  free 
lime.  The  gravel  and  siliceous  sand  must 
be  free  from  calcareous  or  argillaceous 
materials  and  from  earth. 

The  molds,  of  which  a  series  of  20  to 
25  is  sufficient,  weigh  from  80  kgs.  to 
100  kgs.  (176  lbs.  to  220  lbs.) 
and  cost  from  15  fr.  to  20  fr.  ($3.00  to 
$4.00)  apiece  They  can  be  used  over 
and  over  again. 

It  is  well  to  allow  a  slight  excess  for 
the  special  workmanship  on  the  seg- 
ments to  be  itsed  at  the  top,  molded  on 
the  ground  in  wooden  forms.  In  this 
particular  case,  they  might  cost  about 
70  fr.  ($14.00). 


Summarizing  a  recent  paper  by  H. 
Burchartz  published  in  a  German  tech- 
nical paper,  Chemical  Abstracts  says : 

Tabulated  strength  tests,  using  12  dif- 
ferent samples  of  trass  and  tufa  hard- 
ened under  different  conditions,  are 
given.  The  results  showed  that  the  ad- 
dition of  trass  had  a  retarding  effect  on 
the  hardening  of  cement  concretes;  the 
effect  was  eliminated  by  mixing  the 
specimens  with  Ca{OH)-~.  The  unfav- 
orable effects  of  mixing  soap  solutions 
with  the  trass  were  likewise  lessened 
and  impermeability  was  increased. 
CaiOH),  on  trass-free  specimens  had 
no  influence  on  strength  or  permeability 
and  soap  solutions  lowered  the  strength 
when  no  trass  was  present.  Soap  solu- 
tions, however,  made  all  mortars  and 
concretes  impermeable  and  increased 
the  strength  in  the  presence  of  trass. 
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Using   Light   Lumber   for   Beam 
and  Girder  Sides 

The  following  notes  cover  a  rather 
ingenious  development  in  centering  work 
which  was  i:sed  several  years  ago  on 
work  of  the  Carey  Const.  Co.,  in  Cleve- 
land. The  centering  was  designed  by 
W.  S.  Ferguson,  formerly  ch.  engr.  of 
the  company,  and  erected  under  the 
supervision  of  A.  B.  Loomis,  foreman. 
Centering  economy  is  a  very  important 
question  in  handling  concrete  work,  and 
the  following  notes,  sent  in  by  one  of 
the  men  on  the  work,  should  be  of  in- 
terest to  Concrete-Cement  Age  read- 
ers : 

It  is  usual  practice  in  floor  work  to 
use  l-}4-in.  timbers  for  beam-sides.  On 
the  work  in  question  we  went  to  the 
other  extreme  with  considerable  success 
and  used  J<2-in.  boards.  This  sounds 
extraordinary,    but    it    is    true    that    the 


into  place,  where  he  would  not  have  tak- 
en any  more  than  two  2-in.  x  8-in. 
joists. 

In  erection  the  bottom  boards  were 
placed  first  and  supported  by  shores  at 
the  approximate  level.  These  beam- 
sides  were  then  placed,  bolted  through 
the  bottom  stretcher  by  a  yi-in.  bolt 
which  rested  on  top  of  the  bottom 
board.  This,  of  course,  left  a  little  fur- 
row across  the  bottom  of  the  girder, 
which  was  later  covered  up  by  the  plas- 
ter. If  it  is  not  desirable  to  use  bolts, 
a  form  clamp  can  be  used  just  as  easily, 
although  the  bolts  had  an  advantage  in 
that  they  held  the  side  units  in  place. 
The  joists  were  then  placed  as  shown 
in  the  detail.  A  little  1-in.  block  was 
tacked  on  to  the  bottom  of  the  joist  so 
as  to  intercept  the  2-in.  x  4-in.  joists 
as  shown.  This  helped  the  beam-sides 
to  withstand  any  bulging  action  of  the 
concrete  and   prevented  the  end  of  the 
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Section  .\nd  Elevation  of  Beam  Sides  Using  Light  Lumber 


light   beam-side    worked    out   very   well 
indeed. 

In  the  first  place,  the  centering  was 
designed  to  develop  lumber  economy. 
We  would  order  at  the  mill  2"  x  6"'s 
and  2"  x  8"'s  "surfaced  both  sides,"  and 
have  them  ripped  into  boards  IJ^"  and 
■4"  thick,  allowing  ;4"  for  the  cut  and 
surfacing.  On  the  saw-mill  we  had  on 
the  job  the  Vz-m.  stuff  was  rapidly  cut 
up  into  short  boards  22"  long,  which 
was  the  depth  of  the  average  beam-side 
throughout  the  work.  These  short  boards 
were  framed  into  beam-sides  as  shown 
in  the  enclosed  sketch ;  y%'  down  from 
the  top  a  1"  X  2"  stringer  was  run, 
about  midway  a  2"  x  4"  ledger  and  at 
the  bottom  a  1"  x  2"  stringer.  Blocks 
2"  X  4"  were  used  in  between  to  brace 
tlie  stringers  and  to  help  the  2"  x  4"'s 
carry  the  weight  of  the  joists.  A  1^" 
material  was  used  for  joists  and  cut  off 
at   the  top  corners  as  shown. 

usiner  £i?iit  Joists 

The  use  of  IJ^-in.  material  was  the 
result  of  a  careful  analysis  of  the  prob- 
lem. In  the  first  place,  when  using  a 
4-in.  slab,  20"  or  23"  is  the  limit  of  the 
distance  apart  which  the  joists  can  be 
placed  so  that  the  1-in.  sheathing  will 
carry  the  concrete  without  sagging.  On 
these  centers  1>^"  x  8"  and  1^"  x  0" 
are  plenty  heavy  enough.  We  found  on 
the  work  that  the  joists  being  lighter 
were  handled  more  easily  and  placed 
more  rapidly.  A  man  could  pick  up 
three  or  four  of  these  and  walk  out 
along   a    beam    bottom    and    drop    them 


joist  punching  through  the  ^-in.  beam- 
sides. 

These  beam-sides  were  used  for  four 
floors  on  the  building  in  question,  then 
were  carried  to  other  jobs  for  other 
work.  As  the  floors  got  lighter  and 
shallower  on  the  upper  stories,  supports 
were  placed  on  top  of  the  shores  and 
the  beam  bottom  carried  up  inside  the 
beam-side.  We  attributed  the  wearing 
quality  of  these  beam-sides  to  the  fact 
for  one  thing  that  the  grain  of  the 
wood  was  carried  in  two  directions. 
The  only  wear  shown  was  a  brooming 
of  the  ends  of  the  Vi"  boards  under  the 
concrete.  Every  once  in  a  while  boards 
would  be  knocked  off  or  broken, 
but  these,  of  course,  were  easily  re- 
placed. The  beam-sides  were  light  and 
easily  handled.  Such  a  detail,  replacing 
as  it  does  a  heavier  and  more  expen- 
sive beam-side,  merits  further  consid- 
eration. 


Portland  cement  is  suffering  with  oth- 
er materials  of  construction  from  the 
desire  of  the  framers  of  the  new  tariff 
bill  to  provide  a  lower  cost  of  living. 
Cement,  lumber  and  all  other  building 
materials  arc  practically  to  come  in  free 
of  duty,  so  that  with  the  free  listing  of 
most  articles  of  food  under  the  new 
bill,  the  American  citizen  is  hereafter 
at  last  to  have  his  board  and  lodging 
at  minimum  rates.  As  "the  proof  of 
the  pudding  is  in  the  eating,"  it  will  be 
interesting  to  observe  the  result  of  the 
free  listing  of  these  two  important  lines 
of  commodities. 
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Maintenance  of  Wayne  County  Roads* 

The  only  serious  objection  that  has  is,  "How  much  will  it  cost?"  The 
to  date  been  advanced  against  the  con-  second  consideration  seems  to  us  to  be 
struction  of  concrete  roads  is  the  de-  equally  vital,  "How  good  will  it  be?" 
velopment  of  cracks.  We  do  not  This  question  of  efficiency  is  often  over- 
consider  this  a  material  objection,  and  looked   entirely. 

believe  that  the  formation  of  cracks  Cost  must  include  not  only  first  cost, 
can  be  minimized  by  careful  workman-  hut  maintenance.  The  prevailing  opin- 
ship,  a  well  prepared  sub-grade  and  ion  seems  to  be  that,  once  built,  a 
proper  drainage.  We  believe  the  diffi-  road  is  for  all  time  finished.  This  is 
culty  can  be  practically  eliminated  by  a  fallacy ;  no  road  is  ever  completed, 
reinforcing  with  mesh  wire  or  other  because  it  is  at  all  times  subject  to  the 
suitable  material.  This  entails  an  addi-  breaking  down  processes  of  traffic,  freez- 
tional  cost  of  from  10  cts.  to  12  cts.  per  ing  and  thawing;  erosion  by  heavy  storm, 
sq.  yd.  We  have  not  gone  to  this  and  the  destructive  chemical  action 
extra  expense,  as  we  feel  that  by  lilling  tending  to  reduce  everything  in  nature 
whatever  cracks  develop  with  Tarvia  A  to  its  simplest  elements.  Care  and  main- 
applied  hot  and  covered  with  coarse  tenance  of  a  road  must  be  started  the 
sand,  we  prevent  wear  and  obrani  a  day  the  construction  is  finished,  and 
smooth,  even  surface.  To  date  this  has  must  be  continued  for  all  time.  This 
been  done  at  a  less  cost  annually  than  the  becomes  a  fixed  charge,  which  unless 
interest  on  the  reinforcing  cost  at  4%  the  first  construction  of  the  road  is 
would  amount  to.  of    such    a    character    as    will    suitably 

The  first  roads  built  by  us  have  de-  withstand   the   traffic   it   is   called   upon 

veloped   by    far   the   largest   number   of  to    carry,    will    increase   yearly    until    it 

cracks,    and    caused    us    to    change    our  becomes    an    annual    burden    amounting 

specifications  to  those  now  in  use.    We  to   a    large   percentage   of   the    original 

have    carefully    counted    the    cracks    on  cost. 

over  45  miles  of  concrete  roads  built  We  believe  that  if  it  is  worth  while 
previous  to  Jan.  1,  1913.  Every  break  to  spend  millions  in  Wayne  County  for 
was  counted  as  either  a  transverse  or  good  roads,  it  is  abject  folly  not  to 
longitudinal  crack,  irrespective  of  protect  that  investment  against  abso- 
whether  it  extended  the  entire  width  lute  loss.  To  permit  a  road  to  go  to 
or  length  of  the  slab  or  extended  a  pieces  defeats  the  very  object  for  which 
foot  only.  Diagonal  cracks  were  count-  it  was  constructed.  There  is  no  spe- 
ed for  the  most  part  in  the  longitud-  cial  dispensation  of  Providence  for  the 
inal  column.  Such  cracking  as  devel-  protection  of  a  road,  and  unless  con- 
ops  usually  shows  within  the  first  year,  tinuously  maintained,  the  building  of  all 
and  we  propose  making  a  yearly  count  highways  will  be  a  fruitless  undertak- 
to   determine  to  what   extent,   if  at  all,  ing. 

the  cracking  continues  after  that  time.  The  efficiency  of  a  road  is  dependent 

All  roads  are  put  down  in  25-ft.  sections  upon, 

with  a  transverse  metal  protection  joint.  1.     Economy  of  tonnage  haul  per  mile. 

No  longitudinal  joints  are  used.  A   greater   load   can   be   moved   in   less 

Cracks  in  W.\yne  County  Roads  

„      ,  Year  Cracks  26-foot  Date  of       Course 

**°''"  Built  Trans.  Long.      Sections         Count 

Woodward    1909  34  80  211  .^ug.  23  2 

Woodward    1910  22  34  254  Aug.  23  2 

Gratiot     1911  13  12  326  Aug.  23  1 

Ml.    Elliott    1910  22  3  172  Aug.   23  2 

Mt.    Elliott    1911-12  15  1  186  Aug.  23  1 

Grand  River   1909  2  14  64  Aug.  23  2 

•Grand  River      1910  49  59  342  Aug.   23  2 

Grand  River 1911-12  66  96  1748  Aug.   24  1 

Fort  1912  28  2  453  Aug.   24  1 

Van  Dyke   3910  11  14  211  Aug.  24  2 

Van  Dyke 1911-12  9  15  254  Aug.  24  1 

Jefferson    1912  6  31  345  Aug.  24  1 

tMichigan    1910  52  240  479  Sept.    1  1 

Michigan    1911-12  122  287  3071  Sept.    1  1 

River  1910  5  55  149  Sept.    1  1 

JRivcr    '.'. 1911-12  34  213  855  Sept.    1  1 

•Built  by   Owosso  Construction   Co.  ,        , ,         ,^   j,         ,         .•  „ 

tThis  section   of   Michigan   Ave.,   Road  rs   built   partially  on   the   old   roadbed,  and   partially 
on  a  fill  which  is  responsible  for  the  large  number  of  cracks  developed 

tTaken  from  count  made  by  State  Highway  Department 

In  connection  with  the  above  table,  it  time    on    a    concrete    road    than    on    a 

is    pertinent    to    state    that    out    of    the  macadam  or  similar  type, 
large  number  of  miles  of  concrete  road         2.    Adaptability    to    commercial    and 

built    by    our    own    forces    which    have  pleasure  traffic.    The  road  must  be  built 

been  subjected  to  the  test  of  time  and  to    sustain    heavy    trucks,    high    power 

usage,  not  one  single  section  has  been  autos,  auto  trucks  and  horse-drawn  ve- 

torn  up  and  replaced.  hides,  and  minimize  the  dust  nuisance. 
Maintenance  ^-     General       condition       for       traffic 

There  arc  two  factors  to  consider  in  throughout  the  year.  The  road  that  re- 
highway  construction  ;  cost  and  efficien-  quires  least  repairs  is  in  best  condition 
ry.  Cost  is  one  of  the  main  considera-  for  traffic  at  all  times, 
tions  of  the  taxpayer.  The  moment  4.  Degree  of  safety  to  travel.  The 
a  road  is  contemplated,  his  first  inquiry  road  should  be  free  from  ruts  and 
chuck    holes,    and    the    surface   of    such 

•From    the    Seventh    Annual    Report    of    the  ,.l,nr-i/-i/.r    iliit    it    is    n,.t    nt    anv    time 

Hoard     of    County     Road    Commissioners    of  a   character    that    it    is    not    at    any   lime 

Wayne  County,  Mich.  slippery. 
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0.  The  probable  increase  of  traffic 
due  to  improvement. 

Needless  to  say  no  type  of  road  is  a 
panacea  for  all  road  ills,  but  we  believe 
that  in  the  concrete  road  as  developed 
and  built  by  our  crews  under  our  su- 
pervision and  guidance,  we  come  more 
nearly  to  obtaining  a  road  that  com- 
bines the  highest  economy  and  efficiency 
based  on  the  broad  principle  of  ulti- 
mate cost  than  is  obtained  in  other 
types  of  construction.  A  comparison 
of  our  maintenance  costs  with  those  of 
other  localities  where  roads  are  main- 
tained in  good  usable  condition,  and 
where  $1,000  per  mile  and  upwards  per 
year  is  being  spent  on  maintenance,  will 
prove  illuminating.  A  special  feature 
of  the  concrete  road  as  being  construct- 
ed in  Wayne  County  is  its  uniformity 
of  wearing  surface,  a  surface  that  does 
not  give  away  in  any  one  spot,  while  it 
withstands  traffic  generally  over  its  sur- 
face fairly  well.  This  is  made  possible 
l)y  a  careful  selection  of  material,  by 
our  methods  of  measuring  the  aggre- 
gate, and  care  in  finishing  and  curing 
so  that  uniform  wearing  surface  is  ob- 
tained, and  is  a  big  factor  in  eliminat- 
ing  maintenance   costs. 

We  are  attempting  to  maintain  our 
roads  in  the  same  condition  as  when 
first  built  and  how  far  we  have  .suc- 
ceeded must  be  left  to  the  judgment  of 
the   road  user. 

With  the  limits  of  the  city  of  Detroit 
as  a  starting  point,  there  are  150.338 
miles  of  improved  roads  in  the  present 
system  of  improved  roads  in  Wayne 
County.  This  mileage  includes  the  main 
paved  streets  in  the  villages  through 
which  the  trunk  roads  pass,  through 
the  city  of  Wyandotte  on  what  we  call 
River  Road  and  the  water  bonded 
macadam  road  on  Mack.  We  have 
taken  over  as  county  roads  132.356  miles 
all  of  which  are  now  under  our  juris- 
diction except  the  trunk  line  roads 
through  the  villages  of  Dearborn  and 
Wayne,  and  the  section  of  Mack  Road 
in  the  Village  of  St.  Clair  Heights, 
where  we  have  relinquished  our  autho- 
rity. 

The  major  items  charged  to  mainte- 
nance arc  as   follows: 

Cutting  weeds  on  129  miles  of  road 
(tliis  mileage  was  gone  over  from  two 
to    four   times). 

Cleaning  out  and  repairing  ditches, 
culverts  and  manholes  on  131  miles  of 
road  early  in  the  summer  and  again  in 
the    fall. 

Repairing  holes,  cleaning  and  sweep- 
ing 1%  miles  of  brick  road  on  Michi- 
gan  Ave.   Road. 

Resurfacing  and  repairing  tar  maca- 
dam mileage  on  Grand  River,  Gratiot, 
Mt.  Elliott,  Fort,  River,  Mack  and 
Eureka   Roads.' 

As  an  indication  of  the  expense  to 
which  we  arc  put  in  trying  to  main- 
tain our  macadam  roads,  the  cost  on 
one  mile  for  resurfacing  Grand  River 
Road  is  submitted  herewith. 
10,000  gallons  of  Tarvia  X  on 

the  road $1,200.00 

Chips  and  crushed  stone 609.40 

Labor    747.76 

Total  $2,617.16 

Tn    addition    to    resurfacing    we    were 
'Approximately    10   miles   in   .nil.— EniTORS. 
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compelled  to  do  additional  patching  both 
before  and  after  the  road  was  resur- 
faced. 

Painting  all  bridges  and  guard  rails 
under  our  jurisdiction. 

Oiling  18  miles  of  gravel  road. 

Grading,  rolling,  dragging  with  split 
log  drag,  and  repairing  21  miles  of 
gravel  road,  6  miles  of  which  required 
3"  of  pebbles  to  bring  the  road  up  to 
its  original  condition. 

Repairing  and  grading  shoulders  on 
all  concrete,  macadam  and  gravel  roads. 
The  shoulders  on  our  concrete  roads 
had  become  built  up  from  the  dirt  car- 
ried on  by  vehicles  from  side  roads, 
and  were  gone  over  for  the  first  time. 

Resurfacing  with  tar  and  sand  peb- 
bles, wearing  surface  on  ^  mile  of 
concrete  on  Fort  Road,  1J4  miles  of 
concrete  on  Gratiot  Road  and  about 
600  ft.  of  concrete  on  Grand  River  Road. 

Leveling  arched  floor  on  three  con- 
crete culverts. 

Doing  the  necessary  grading  on  earth 
roads  taken  over  as  county  roads  pre- 
vious to  the  time  we  start  the  work 
of  improvement  on  them. 


Tarring  all  longitudinal  and  trans- 
verse cracks  which  have  developed  on 
our  concrete  roads.  The  concrete  roads 
built  previous  to  1913  were  treated  this 
year  many  miles  for  the  first  time.  The 
approximate  cost  of  this  work  was  $1,- 
450. 

In  fact,  everything  was  done  and  is 
being  done  to  keep  our  roads  in  proper 
condition  for  travel  365  days  in  the 
year  with  a  minimum  use  of  power  and 
a  maximum  comfort  to  the  user. 

Two  maintenance  crews  were  kept  in 
the  field  all  summer  and  a  third  crew 
part  of  the  time.  One  crew  devoted 
its  entire  time  to  our  gravel  mileage ; 
the  other  crew  to  the  macadam,  brick 
and  concrete  mileage,  with  the  assist- 
ance part  of  the  time  of  the  third 
maintenance  and  patrol  crew.  The  to- 
tal expenditure  from  Oct.  1,  1912,  to 
Sept.  31,  1913,  inclusive  was  $30,533.68. 
We  believe  that  no  other  communitj' 
with  an  equal  mileage  of  roads  main- 
tained as  carefully  and  as  systematically 
can  show  so  low  an  expenditure  for 
maintenance  and  so  satisfactory  a  result. 


"The  Green  Report"  on  Wayne  County  Roads 


ESITOBIAI.   SISCUSSIOIT 


In  the  language  of  the  seventh  an- 
nual report  of  the  Board  of  County 
Road  Commissioners  of  Wayne  county, 
Mich.,  concrete  may  "not  be  a  panacea 
for  all  road  ills,"  yet  Concrete-Cement 
Age  believes  that  the  Wayne  county 
commissioners  have  achieved  something 
in  road  construction,  fully  worthy  of  all 
the  attention  which  has  been  given  it. 
Thousands  of  road  builders  and  laymen 
interested  in  good  roads  have  inves- 
tigated the  Wayne  county  roads  and  a 
great  many  of  them  have  gone  home 
and  proceeded  to  "do  likewise"  as  near- 
ly as  local  conditions  would  permit  them. 
One  of  the  communities  which  thought 
of  doing  likewise  is  the  city  of  High- 
land Park,  111.,  a  suburb  of  Chicago,  yet 
before  proceeding  with  the  work  along 
the  line  of  Wayne  county  construction, 
interested  people  engaged  the  services 
of  P.  E.  Green,  an  engineer  of  Chi- 
cago, to  make  an  investigation  of  con- 
crete roads  and  pavements  in  Wayne 
county  and  elsewhere,  with  the  idea 
of  determining  whether  or  not,  in  his 
judgment,  such  construction  was  suit- 
able for  Highland  Park.  Mr.  Green, 
according  to  his  report,  devoted  three 
days,  June  IS,  19,  and  20,  this  year,  to 
the  examination  in  Wayne  county,  which 
in  this  length  of  time  must  have  been 
cursory,  and  when  he  wrote  his  report 
it  was,  so  far  as  Highland  Park  is 
concerned,  adverse  to  the  use  of  con- 
crete as  a  paving  material. 

Since  that  time  Mr.  Green's  report 
has  been  given  very  wide  publicity  and 
has  been  urged  upon  the  public  partic- 
ularly by  interests  inimical  to  concrete, 
under  such  headlines  as  "The  Truth 
about  the  Wayne  County  Concrete 
Roads." 

Undoubtedly  any  conscientious  engi- 
neer,   in    making    an    investigation    like 
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that  made  by  Mr.  Green,  would  seek 
to  come  as  near  to  a  truthful  report 
as  possible,  but  whether  his  time  was 
limited  for  making  observations,  or  the 
observation  itself  was  inaccurate,  the 
fact  remains  that  while  much  of  the 
Green  report  adheres  pretty  closely  to 
the  truth,  it  contains  numerous  rather 
broad  and  general  assertions  which  do 
not  find  support  by  several  other  in- 
vestigators. And  further  than  this,  the 
Green  report  seems  to  err  with  some 
frequency  on  the  side  of  omitting  some 
truthful  statements,  with  the  result  that 
a  half  truth  carries  a  false  impression. 

Wien  Mr.  Green's  report  first  ap- 
peared, Concrete-Cement  Age  was  un- 
willing to  leap  into  a  contradiction  with- 
out first  having  data  prepared  from  a 
most  painstaking  analysis,  but  now,  aside 
from  our  own  observations,  we  have 
available  data  prepared  by  Frank  F. 
Rogers,  State  Highway  Commissioner 
of  Mich.,  and  the  seventh  Annual  Re- 
port of  the  Board  of  County  Road 
Commissioners,  this  report  covering  a 
period  from  Oct.  1,  1912,  to  Sept.  30, 
1913. 

To  aid  in  clearing  up  more  definitely 
some  impressions  of  the  Wayne  county 
roads,  given  by  Mr.  Green's  report, 
we  are  quoting  portions  of  this  report, 
interspersing  these  quotations  with  our 
own  account  based  upon  the  investiga- 
tions mentioned.  The  quotations  from 
the  Green  report  appear  in  the  smaller 
type. 

Fort  Road.  Concrete  12'  wide;  3,000'  long; 
cost  $1,317  per  sq.  yd.;  built  in  1910;  it  is 
one  course  (6",  1:2:4)  sand  .ind  gravel.  The 
surface  is  concrete,  rough  and  loose,  which  has 
been  covered  with  bitumen,  which  is  scaling 
off  in  large  patches.  Joints— at  least  some  are 
iron  bound;  concrete  is  rutted  and  bad;  looks 
more  like  plain  macadam  than  concrete. 

What    Mr.    Green    has    to    say    about 

this  piece  of  road  is  very  largely  true. 


The  principal  thing  which  he  neglects 
to  mention  is  the  fact  that  this  half 
mile  of  road  was  laid  on  contract,  and 
when  completed,  was  so  unsatisfactory, 
particularly  as  to  its  surface,  that  the 
county  commissioners  refused  to  ac- 
cept it  in  the  condition  in  which  th« 
contractors  left  it.  In  order  to  get  his 
money  out  of  the  job,  the  contractor 
was  required  to  put  on  a  bituminous 
carpet  coat  with  screenings.  It  may 
thus  be  said  not  to  represent  the  Wayne 
county  work  in   road  building. 

Fort  Road.  Three  miles — built  in  1912; 
standard  specifications;  surface — fine,  smooth 
and  attractive:  joints — every  25',  armored; 
cracks — few;  crown — flat;  maintenance — prac- 
tically none;  traffic — light;  only  one  year  old; 
has  best  surface  of  any  seen.  .\  fine  example 
of  concrete  in  great  contrast  to  first  (1910) 
section.      Roadway   width  is   12'. 

The  only  comment  that  need  be  made 
on  what  Mr.  Green  has  to  say  about 
this  second  piece  of  Fort  St.,  road 
is  that  this  was  built  by  the  board  of 
County  Road  Commissioners  conform- 
ing to  the  regular  specifications.  Per- 
haps, however,  a  more  exact  report  of 
its  condition  may  be  gleaned  from  the 
paper  by  Mr.  Rogers,  read  at  the  re- 
cent road  Congress  and  published  in 
the  October  issue  of  Concrete-Cement 
Ace,  page  154.  Mr.  Rogers  reports  that 
in  the  450  25- ft.  sections  there  are  no 
longitudinal  cracks,  19  transverse  cracks, 
9  diagonal  cracks  and  1  hole,  a  total  of 
defective  sections  of  29,  or  less  than 
6.5%  of  the  total  number. 

Grand  River  Road.  1910  section;  16-ft. 
road  way;  6,500'  long;  cost  $1,204  per  sq.  yd.; 
two  course  work — 4",  1:2J4:5,  sand  and  crushed 
cobbles;   2'/i",   1:2:3  mix,   sand. 

Surface. — only  fair.  East  end,  badly  worn 
in  several   points. 

Joints: — every  25';   filled  with  tar. 

"Cracks:— 73  slabs,  1,825'  out  of  6,500'. 

Crown: — flat. 

Maintenance: — filling  joints  and  cracks  with 
tar,   and   repairing   holes. 

Traffic: — 300   to   750,   mixed,   mostly  autos. 

This  stretch  appears  to  have  had  some  bad 
concrete,  and  joints  to  be  badly  worn  in  spots. 
Several  stretches  have  been  fully  tarred  and 
covered  with  crushed  gravel.  Road  appears  to 
be  failing  in  places.  There  are  thousands  of 
holes. 

This  piece  of  work  was  put  down 
on  contract.  What  Mr.  Green  has  to 
say  about  the  traffic  is  a  low  estimate.' 
Mr.  Green  says  there  are  thousands  of 
holes.  We  refer  again  to  Mr.  Rogers's 
paper  and  it  should  be  said  in  this  con- 
nection that  Mr.  Rogers's  paper  was  cor- 
rected September  22,  this  year.  Mr. 
Rogers  found  59  longitudinal  cracks, 
20  transverse  cracks,  29  diagonal  cracks 
and  46  holes  in  the  total  of  308  25-ft. 
sections.  Further  on  we  shall  mention 
something  of  what  Mr.  Green  has  to 
say  J.bout  the  repair  gang  on  the  work 
and  compare  what  he  has  to  say  with 
the  information  supplied  by  the  board 
of  County  Road  Commissioners.  Con- 
crete-Cement Age  is  credibly  informed 
that  the  cost  of  repairing  the  cracks 
and  holes  in  the  concrete  roadways  does 
not  exceed  $50  per  mile  per  year  and 
that  $50  has  more  than  paid  the  cost 
in  both  labor  and  material  in  going 
over    many    miles   of   these    roads,    fill- 

'Seventh  .Vnnual  Report,  Hoard  of  County 
Road  Commissioners,  states  traflic  for  week  of 
Aug.  18  to  Aug.  25  (7  days  of  24  hours), 
7.444  vehicles.  Two  days  were  rainy  with  an 
average  of  83S  and  the  average  for  five  fair 
days  was  1,163.  Of  the  total,  7.444,  double 
teams  loaded  numbered  1.157;  single  horse, 
1,548;  double  team  light,  530;  auto,  runabout 
1.054;  auto,  touring  car,  2.543;  motor  trucks 
391;   motorcycles  221. — Editors. 
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ing  all  holes  besides  cleaning  out  and 
re-filling  expansion  joints  and  other 
cracks  where  such  re-filling  has  been 
necessary.  If  the  hole  is  no  larger  than 
might  be  made  bj'  a  1^2-in.  stone  loos- 
ened from  the  roadway,  or  by  the  wear- 
ing away  of  a  little  ball  of  clay  of  the 
same  size  which  may  have  got  into  the 
mix,  the  repair  gang  fills  this  hole  with 
tar  and  sand.  Concrete-Cement  Age 
has  already  pointed  out  that  the  repair 
gang  is  not  instructed  to  carry  a  cloth 
along  to  wipe  off  the  pouring  pot.  Drops 
of  tar  occasionally  occur  where  they 
are  not  needed,  and  in  filling  a  hole, 
an  excess  of  material  is  almost  always 
used ;  this  being  soft,  is  soon  ironed 
out  by  hea\-y  traffic  so  that  it  occupies 
considerable  area,  while  the  defect  it- 
self is  usually  somewhere  near  the  cen- 
ter and  is  very  small.  This  may  be 
verified  by  anyone  who  cares  to  take 
the  pains  to  go  over  the  roads  and 
pick  up  the  tar  here  and  there  with  a 
penknife. 

Grand  River  Road:  concrete,  16'  wide,  13.- 
255'  long;  cost  $1,718  per  sq.  yd.;  built  in 
1911;  one  course  7",  1:1J^:3;  '"Baker"  joints; 
all  work  of  1911,  same  mix,  using  washed 
sand   and   pebbles. 

Surface: — fine. 

Joints: — iron   bound. 

Cracks: — few   (30  slabs,  769'   out  of  13,255). 

Crown. — flat — 3  inches. 

Maintenance: — There  seem  to  have  been 
hundreds  of  little  holes  started  which  have 
been  filled  with  tar  and  covered  with  sand. 
Maintenance  probably  quite  heavy  on  this 
stretch.  Evidently  faulty  concrete  which  has 
evidently  been  promptly  repaired  by  county. 

Mr.  Green  mentions  hundreds  of  lit- 
tle holes.  As  a  matter  of  fact,  Mr. 
Rogers,  in  the  most  painstaking  investi- 
gation, was  able  to  find  6  holes  in  the 
515  25-ft.  sections.  Mr.  Rogers  found 
3  diagonal  cracks,  26  transverse  cracks 
and  13  longitudinal  cracks.  Mr.  Green 
particularly  mentions  that  there  is  evi- 
dently faulty  concrete  promptly  repaired 
by  the  county  along  this  stretch.  Wc 
cite  an  editorial  published  on  p.  47 
of  the  Nov.,  1911,  issue  of  Concrete, 
in  which  we  call  attention  to  a  piece 
of  concrete  road  9'  wide  put  down 
on  Grand  River  Ave.  on  contract 
by  Redford  Township.  Attention  was 
called  to  this  defective  work  immedi- 
ately after  it  was  complete,  and  the  very 
next  year  the  Board  of  County  Road 
Commissioners  took  over  this  section 
of  concrete  road,  tore  up  all  of  the 
faulty  concrete  and  rebuilt  the  8,000' 
of  work  under  the  county  specifications. 
Thus,  a  large  amount  of  broken  con- 
crete is  found  strewn  along  the  high- 
way over  about  VA  miles  on  Grand  River 
Ave.  Further  attention  was  called  to 
this  matter  -in  the  data  published  in 
the  Sept.,  1913,  issue  of  Concrete-Ce- 
ment Age,  p.  110. 

Grand  River  Road — 6  miles;  built  in  1912; 
mix    1.1 '/S:3. 

Surface : — smooth. 

Joints: — iron,  considerable  scaling  at  nearly 
all  and  pit  holes  at  a  few. 

Cracks: — many;   not  counted. 

Crown: — flat. 

Maintenance; — on  lower  part  (1  mile)  a 
great  many  holes  which  required  filling  with 
tar.  On  this  part  of  this  section  and  the  1911 
section,  there  were  thousands  of  small  holes  to 
be  repaired,  outside  of  which  concrete  seemed 
good.  After  a  rain,  however,  many  porous 
spots  are  noticeable,  and  it  is  probable  that 
many   more  holes  will  develop. 

In  connection  with  all  the  Grand  River 
Ave.  work  it  should  be  borne  in  mind 
that  until  taken  over  l)v  the  Board  of 


County  Road  Commissioners,  a  large 
part  of  this  highway  was  probably  the 
worst  of  the  main  arteries  out  of  De- 
troit. It  was  an  old  plank  road  and 
when  a  permanent  road  was  constructed, 
considerable  fill  was  required  over  long 
stretches.  Any  impartial  observer  rid- 
ing slowly  over  the  11  miles  of  con- 
crete on  Grand  River  Ave.  and  watching 
the  occurrence  of  cracks,  particularly 
in  the  1911  and  1912  work,  will  be  al- 
most certain  to  observe  that  these 
cracks  are  bunched  and  that  they  are 
almost  invariably  in  distinct  relation  to 
dips  and  to  fills.  Elsewhere  in  this 
issue  A.  N.  Johnson,  State  Highway 
Engineer  of  Illinois,  in  discussing  the 
paper  by  Mr.  Rogers,  points  out  that 
sub-grade  conditions  as  to  firmness  and 
drainage  are  undoubtedly  responsible 
for  the  greatest  number  of  cracks. 

Mack  Road: — Concrete;  15'  wide;  1,600' 
long;  cost  $1,347  per  sq.  yd.;  built  in  1910; 
one  course  6",  1:2:4  of  mixed  sand  and  gravel. 
In  very  bad  condition:  many  holes  and  cracks; 
has  been  covered  with  "Dolarway"  (1912  re- 
port) but  that  is  practically  all  gone.  Traffic 
is  fairly  heavy,  with  much  teaming, 

Mr.  Green  also  calls  attention  to  this 
piece  of  Mack  road  without  mentioning 
the  fact  that  it  was  not  built  by  the 
Board  of  County  Road  Commissioners, 
but  was  laid  on  contract.  It  has  been 
unsatisfactory  to  the  coinmission  from 
the   outset. 

In  commenting  on  Mr.  Green's  re- 
port on  various  sections  of  this  road- 
way, we  have  picked  out  for  quotation 
those  paragraphs  in  which  Mr.  Green 
seems  to  have  found  the  most  fault. 
In  his  description  of  each  separate  piece 
of  work  as  in  the  paragraphs  thus  far 
quoted  he  is  less  glaringly  at  variance 
with  other  reports  than  in  his  state- 
ments as  to  maintenance  and  his  gen- 
eral assertions  with  which  the  report 
is  concluded. 

For  instance,  Mr.  Green  assumes 
"that  15%  of  all  the  slabs  are  cracked 
and  that  these  cracks  in  order  to  pre- 
vent them  from  disintegrating  into  wide 
holes  under  traffic,  must  be  filled  with 
tar  and  sanded  ;  and  that  all  the  joints 
between  the  slabs  on  the  work  laid 
previous  to  1911  must  be  similarly 
filled."  We  present  Mr.  Green's  figures 
in   detail : 

There  are  SJl   slabs  per  mile  of  roadway. 
63   (miles)   X  ill   (slabs).. 13,715  slabs. 
15%  of  13,715 2,058  cracked  slabs. 

The  1909  and  1910  work  as  taken   from  the 
reports,  amounts  to  a   total  of  12.4  miles. 
13.4    (miles)  x  211    (slabs) 2,616  joints. 

The   average   length   is  assumed   to 

be  18'. 
The     total    number    of    joints    and 

cracks  to  be  filled,   therefore 4,674 

Material   Required 
The  estimated  quantity  of  tar  for  each  crack: 
'/i"  X  2"  X  18'   (size   of  each   crack) 
'A"  X  4"  X  18'   (width    of  tar) 
The  total  for  each  crack  therefore,  is   1.876 
gallons. 

For   each   joint. 

'/4"  X  2"  X  18'  (size) 
VS"  X  6"  X  18'   (top) 
Requiring  3.76  gallons. 
Total   tar  for  cracks: 

2.058  X  1.875 3,859  gallons 

Total   tar   for  joints: 

2,018  X  3.76 9,810  gallons 

Total   tar  required 18.600  gallons 

.•\verage  cost   of   tar   per  gallon   in   tar 

wagon »     0.06 

Cost  of  tar  therefore 820.14 

Sand    required    (4   cu.  yds.   per  mile   at 

$1.25)     118-60 

Tot.il    cost   of   material $932.04 
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Again  says  Mr.  Green : 
The  repair  of  the  concrete  roads  is  taken 
care  of  by  two  gangs  part  of  the  time  and  one 
gang  all  of  the  time.  These  repair  gangs  con- 
sist of  a  team  hauling  a  wagon-load  of  sand 
and  a  small  tar  kettle  holding  about  200  gals., 
and  in  addition,  five  men  and  a  foreman.  The 
cost  of  this  gang  is  as  follows: 

One  team  at  $5.00  per  day $  5.00 

One  man  at  $3.50  per  day 3.50 

One  man  at  $2.50  per  day 2.50 

Three  men  at  $2.25  per  day 6.75 

One  foreman  at  $4.00  per  day..      4.00 
Coal  for  heating  tar 50 

Total    labor    of    this    gang   per 
day   $22.25 

This  gang  proceeds  regularly  over  the  roads, 
and  where  the  repairs  are  not  too  heavy,  such 
as  removing  entire  slabs,  etc.,  will  average 
about  a  m'le  per  day  of  concrete  surface  re- 
paired. On  65  miles  this  would  mean  a  labor 
cost  of  $1,446.20,  to  which  must  be  added  the 
cost  of  the  tar,  $932.64,  making  a  total  of 
$2,378.84,  which  represents  the  1913  repairs. 
It  may  be  estimated  that  the  1912  repairs  per- 
formed by  this  gang  was  at  least  60%  of  the 
above  amount. 

Mr.  Green's  figures  on  the  labor  cost 
of  the  repair  gang  are  very  nearly  cor- 
rect, but  he  spoils  his  impression  of 
accuracy  with  the  interjection  "and 
where  the  repairs  are  not  too  heavy, 
such  as  removing  entire  slabs,  etc."  The 
fact  of  the  matter  is,  no  slab  of  con- 
crete laid  by  the  Board  of  County  Road 
Commissioners  of  Wayne  County  has 
ever  proved  sufficiently  faulty  to  re- 
quire its  removal.  This  is  a  most  re- 
markable situation  and  Mr.  Green's  im- 
pression is  something  quite  different. 
And  then  says  Mr.  Green : 

Of  all  the  roads  Grand  River  road  is  the 
worst  in  respect  to  the  very  large  number  of 
small  holes  which  had  to  be  filled.  It  is 
estimated  that  in  1910.  1911  and  1912  work  on 
the  Grand  River  road  there  are  not  less  than 
five  thousand  small  holes  which  have  been 
filled.-  This  is  very  vividly  shown  in  one  of 
the  photographs.  If  we  take  the  average  hole 
to  be  6"  X  6"  X  1"  in  depth,  it  will  require 
0.0208  cubic  feet  of  material  to  fill  it  and 
will  be  0.25  sq.  ft.  of  surface.  Five  thousand 
such  holes  will  require  104  cu.  ft.  or  7S0  gals, 
of  tar  and  if  we  assume  that  all  the  rest  of 
the  roads  have  only  331/3%  of  the  same  pro 
portion  of  holes  then  there  would  be  a  total 
of  15.000  holes  to  be  filled  and  the  cost  of 
making  these  repairs  is  as  follows: 
2,340  gallons  of  tar  at  .06  per 

gallon     $140.40 

Sand    to   cover    holes,    100    cu. 
yds.   at  $1.25 125.00 

Total  cost  of  material $265.40 

Labor  (same  gang  at  $22.25  per 
day)  cleaning  out  one  hole  every 
minute,  or  an  average  of  600  holes 
per  dav,  making  an  average  cost 
per  hole  of  .037  and  a  total  cost 
for    15,000     holes $555.00 

Total    cost    of    labor    and    ma- 
terials   $820.40 

Mr.  Green  estimates  that  there  are 
5,000  holes  in  the  Grand  River  road, 
each  hole  having  an  average  size  of 
6"  X  6"  X  1"  deep.  This  is  absurd. 
Mr.  Rogers's  report  (see  table,  page  189. 
Oct.,  1913,  issue,  which  was  corrected 
to  September  22)  gives  a  total  of  333 
holes  in  11  miles  of  road,  and  from  a 
careful  investigation  of  many  of  these 
holes,  we  are  of  the  opinion  that  50% 
of  them  are  not  greater  in  extent  than 
half  the  size  of  a  hen's  egg.  In  this 
connection  and  as  an  answer  in  gen- 
eral to  Mr.  Green's  criticism,  we  refer 
to  generous  quotations  from  the  sev- 
enth Annual  Report  of  the  Board  of 
County  Road  Commissioners  published 
elsewhere  in  this  issue.  Portions  of  the 
report  quoted  give  information  as  to 
cracks  covering  even  greater  mileage 
than  is  included  in  Mr.  Rogers's  report, 
and  also  information  as  to  maintenance 
which  any  interested  person  can  verify. 

'The  it.ilics  arc  ours. — Editors. 
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An  English  Fire  Test  on  Concrete 
Doors 

The  British  Fire  Prevention  Commit- 
tee, London,  has  recently  conducted  some 
very  interesting  tests  on  fire  resisting 
doors,  and  in  its  red  book  No.  173 
it  has  presented  a  complete  report 
of  these  tests.  The  first  test  was  con- 
ducted on  the  following  specimens : 

No.  1.  A  door,  approximately  4'  x  7', 
with  T-iron  rim  and  expanded  metal 
and  flat  iron  reinforcement  filled  in  with 
talc  and  breeze  concrete  and  hung  on 
runners  and  made  to  slide,  fixed  on  the 
outside  of  an  opening. 

No.  2.  A  door,  of  the  same  size,  with 
T-iron  rim  and  expanded  metal  and  flat 
iron  reinforcement  filled  in  with  chalk- 
and  breeze  concrete  and  hung  on  run- 
ners and  made  to  slide,  fixed  on  the 
inside  of  an  opening. 

The  object  of  the  test  was  to  record 
the  effect  of  a  fire  of  150  min.  duration 
at  a  temperature  gradually  increasing  to 
1,800°  F.  (982.2°  C.)  and  not  exceeding 
2,000°  F.  (1,093.3°  C),  followed  by  the 
application  of  water  for  2  min.  on  the 
fire  side. 

The  Testing:  Flant 

The  testing  chamber  was  built  of  stock 
brick  laid  in  lime  mortar  and  the  com- 
partment used  for  this  test  measured 
10'  x  10' ;  the  ceiling  was  T  9"  above  the 
pavement  of  the  chamber  and  was  con- 
structed of  concrete.  Fig.  1  shows  the 
general  arrangement  of  these  test  doors. 
Construction   of  the   Boots 

Each  of  the  doors  was  a  sliding  door 
with  runners  along  the  top.  They  were 
built  inside  of  a  T-iron  frame  braced 
as  shown  and  covered  with  concrete  on 
a  small  mesh  expanded  metal.  The  con- 
crete for  door  No.  1  was  composed  of 
1:1:1  mix,  using  talc  powder,  furnace 
breeze  and   Portland  cement. 

The  concrete  for  door  No.  2  was  com- 
posed of  a  1:1:1  mix,  using  chalk,  fine 
furnace  breeze  and  Portland  cement. 

As  shown  in  the  section  Fig.  1,  the 
concrete  mortar  was  brought  out  more 
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than  flush  with  the  T-iron  on  either  side. 
Fig.  2  shows  doors  Nos.  1  and  2  after 
150  minutes  of  fire.  At  this  time  the 
temperature  was  around  1,800°  and  had 
been  even  higher  than  this,  at  some 
points  recording  as  high  as  1,940°. 
After  90  min.  or  when  the  temperature 
was  1,720°,  door  No.  1  had  expanded 
vertically  about  ^  in.  and  the  space 
between  the  bottom  of  the  door  and  the 
ceiling  was  reduced  to  nil.  Shortly 
after  this  the  vertical  crack  shown  in 
Fig.  2,  door  1,  appeared  and  through 
this  the  flames  passed.  In  110  min., 
when  the  temperature  was  about  1.800°, 
the  vertical  crack  down  the  center  of 
door  No.  1  increased  to  3/16".  After 
150  min.  the  gas  was  turned  off  and 
water  was  applied  to  the  fire  side  of  the 
doors  through  a  -J<i-in.  nozzle  for  5  min. 
Upon  this  application  of  water  the  irreg- 


ular patch  of  concrete  in  the  centering 
of  the  door,  about  1'  9"  long  and  7" 
wide,  was  displaced. 

.\  week  after  the  test  the  doors  were 
examined  again.  It  was  found  that  door 
No.  1  had  bulged  outward  about  1)4  in. 
and  there  was  a  hole  through  the  door 
about  18  ins.  long  and  4  ins.  wide,  ex- 
posing the  expanded  metal.  On  the  out- 
side of  the  door  the  runners  were  intact 
and  it  was  free  to  slide.  Door  No.  2 
had  bulged  inward,  the  structural  part 
of  the  door  was  intact,  although  several 
patches  of  concrete  had  scaled  off.  The 
door  would  not  slide,  due  to  one  of  the 
wheels  of  the  runner  having  become 
partly  fused.  Altogether  the  tests  were 
very  satisfactory  and  show  in  a  re- 
markable way  the  fire-resisting  quali- 
ties of  reinforced  concrete. 


DOOR  TEST   FEB  seTH  1912 
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Quicklime  Thaws  Frozen  Ground 

In  describing  some  difficult  sewer  con- 
struction at  West  Liberty,  Ta.,  Charles 
P.  Cliase,  the  engineer  in  charge,  gives 
the  following  details  regarding  the  use 
of  lime  to  overcome  frost: 

"The  work  which  was  described  in  a 
recent  issue  of  Engineering  News,  was 
carried  on  through  the  whole  winter 
when  the  ground  was  frozen  to  a  depth 
of  4',  in  which  state  it  resisted  all  efforts 
of  a  trenching  machine  to  break  through 
it.  The  lime  was  spread  over  the  frozen 
ground,  covering  the  width  of  the  trench 
to  be  opened  and  was  then  broken  up 
into  small  pieces  and  covered  thickly 
with  straw,  hay  or  manure.  Water  was 
then  poured  on  the  straw  so  as  thor- 
oughly to  slake  the  lime.  Hot  water  was 
fciund  best  and  hastened  the  slaking. 
The  covering  retained  the  heat,  which, 
with  the  hot  water,  penetrated  the  frozen 
ground  sufRcicntly  to  enable  the  trench- 
ing macliine  to  nnilre  headway." 

November,  igr^ 
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Notes  on  Concrete  Highway  Construction 

THE  FIRST  OF  THE  FOLLOWING  PAPERS  on  road  problems  is  an 
analytical  study  of  the  existence  and  source  of  what  cracks  there  are  in  the 
Wayne  County,  Mich.,  concrete  roads.  The  second  paper  gives  some  practical 
points  on  the  maintenance  of  road  equipment ;  the  third  article,  ivhat  one 
of  our  staff  saw  of  road  methods  a  feiu  weeks  ago. 


Concrete  Roads  in  Wayne 
County'-' 

BT  A.   N.    JOHNSOITt 

All  who  are  interested  in  the  problems 
of  road  construction,  particularly  of 
concrete  roads,  are  indebted  to  Mr. 
Rogers  for  the  very  valuable  data  that 
ke  has  presented  in  his  excellent  paper, 
for  it  is  only  by  the  intelligent  collec- 
tion and  presentation  of  such  data  that 
true  progress  in  the  art  of  road  making 
can  be  made. 

With  so  many  conflicting  reports 
afloat  as  to  the  condition  of  the  con- 
ciete  roads  of  Wayne  county,  it  is  par- 
ticularly refreshing  to  have  before  us 
so  concise  and  reliable  a  statement  con- 
cerning them.  As  Mr.  Rogers  points 
out,  the  general  condition  of  these  roads 
is  excellent,  but  as  more  information  is 
usually  to  be  gained  from  a  study  of 
the  defects  in  any  work,  this  discussion 
will  have  mainly  to  do  with  such  de- 
fects and  their  causes  and  to  suggest 
such  remedies  as  seem  to  be  appli- 
cable. 

Mr.  Rogers's  paper  classifies  the  de- 
fects noted  in  the  Wayne  county  roads 
under  four  heads:  longitudinal  cracks, 
transverse  cracks,  diagonal  cracks  and 
holes  or  pits  in  the  road  surface.  It 
remains  to  be  seen  whether  or  not  the 
exact  causes  and  consequently  the  prop- 
er remedies  for  these  defects  can  be 
determined  from  our  present  knowledge. 
The  last  of  these  defects  will  be  dis- 
cussed first,  as  there  is  probably  less 
doubt  as  to  their  cause. 
Soft  Spots 

It  is  evident  that  if  one  portion  of  a 
concrete  road  surface,  under  given  con- 
ditions of  traffic,  exhibits  a  special 
weakness,  it  must  be  due  to  non-uni- 
formity of  the  concrete.  This  will  hap- 
pen if  soft  pieces  of  material  are  in  the 
aggregate.  Many  gravel  banks  contain 
enough  soft  pebbles  to  render  the  gravel 
useless  for  concrete  road  work,  though 
frequently  these  soft  pebbles  have  some- 
what the  general  appearance  of  the 
sound  material  and,  unless  a  careful  ex- 
amination is  made,  will  not  be  detected. 
Uneven  Mix 

Another  cause  for  local  weakness  in 
concrete  is  the  un-uniform  distribution 
of  the  mortar  and  the  aggregate.  It 
frequently  happens,  particularly  with 
very  wet  mixtures,  that  the  coarser  ag- 
gregate will  not  be  thoroughly  distrib- 
uted, but  will  occasionally  be  separated 
into  small  collections  or  nests  of  the 
larger  pieces,  which  contain  a  very 
small   amount  of  mortar.     There  is  no 

•Discussion  presented  at  the  Third  American 
Road  Congress,  following  tlic  paper  by  Frank 
F.  Rogers,  which  was  published  in  tlic  Oct., 
1D13,   is-sue 

tStatc   Highway   Engineer,   Illinois 
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mixer  that  has  come  under  the  writer's 
observation  which  will  mi.x  a  batch  so 
uniformly  and  deposit  it  in  the  road  so 
that  all  portions  will  contain  the  proper 
amount  of  coarse  aggregate  and  mortar. 
It  is  necessary,  therefore,  in  the  con- 
struction of  a  concrete  road  to  have  one 
or  two  men  constantly  at  hand  to  cor- 
rect such  uneven  distribution  by  shovel- 
ing out  the  pockets  of  coarser  aggregate 
to  be  found  in  the  center  of  nearly 
every    batch    that    is    deposited    on    the 

^.ge  of  roads  in  years 
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road  and  replace  these  pockets  with 
mortar,  which  usually  runs  to  the  bot- 
tom and  edges  of  a  batch.  Where  the 
holes  or  pits  in  the  road  surface  are 
few,  their  existence  is  probably  due  to 
one  or  both  of  the  above  mentioned 
reasons. 
Improper  Cnring' 

Where  the  surface  exhibits  a  more 
general  disintegration,  it  will  usually  be 
found  due,  assuming  a  rich  mixture  has 
been  used,  either  to  the  concrete  drying 
too  fast  during  the  period  of  setting, 
thereby  not  curing  properly,  or,  because 
it  has  been   frozen  while  setting.     It  is 


assumed  in  this  discussion  that  a  rich 
enough  mixture  has  been  employed  to 
insure  good  concrete,  although  most 
complete  failures  of  concrete  roads  are 
due  to  too  lean  a  mix  and  to  poor  work- 
manship. All  of  these  causes  are  gen- 
erally well  understood  and  most  speci- 
fications and  approved  workmanship 
seek  to  avoid  them. 
The  Formation  of  Cracks 

The  causes  of  the  first  three  defects 
noted  by  Mr.  Rogers  are  perhaps  more 
difficult  to  ascertain  in  a  given  instance. 
Before  taking  up  the  discussion  of  the 
causes,  it  is  of  advantage  to  rearrange 
the  data  as  presented.  This  has  been 
done  by  grouping  the  data  according  to 
the  year  in  which  the  roads  were  built, 
or  in  other  words,  according  to  the  age 
of  the  various  pieces  of  road.  And  in 
order  to  have  a  proper  basis  of  com- 
parison, the  number  of  cracks  per  mile 
has  been  computed  for  the  roads  built 
in  1909.  1910,  1911  and  1912,  respectively. 
The  results  are  presented  in  the  follow- 
ing table : 

Table  No.  1 
Showing  the  Cracks  per  Mile  fob  Each  Yeak 

1913  1911  1910  1909 

Transverse    7.4  9.9  17.3  26.2 

Longitudinal      9.S  29.8  64. S  70.0 

Diagonal     1.9  4.5  11.7  2.3 

Totals   19.1       44.2       93.8       98.5 

The  results  in  this  table  are  repre- 
sented graphically  in  Fig.  1,  where  the 
age  of  the  pavements  in  years  is  plotted 
as  abscissas  and  the  number  of  cracks 
per  mile  as  ordinates. 

At  a  first  glance,  one  is  struck  with 
tlie  increase  in  the  number  of  cracks 
with  each  succeeding  year.  This  in- 
crease is  particularly  marked  in  the 
first  three  years,  but  apparently  falls  off 
sharply  in  the  fourth  year. 

.\  notable  coincidence  is  that  the  curve 
showing  the  total  number  of  cracks  per 
mile  of  all  kinds  is  approximately  a 
straight  line  for  the  first  three  years,  or 
in  other  words,  the  increase  in  the  num- 
ber of  cracks  was  approximately  the 
same   for  each  of  these  years. 

There  is  also  considerable  agreement 
of  the  curves  for  the  longitudinal,  trans- 
verse and  diagonal  cracks  during  the 
first  three  years,  but  no  such  agreement 
for  the  fourth  year.  It  is  to  be  borne 
in  mind,  however,  that  for  the  fourth 
year,  data  arc  given  for  only  two  pieces 
of  road  about  1.3  miles  in  length.  How- 
ever, as  these  pieces  were  laid  with  a 
leaner  mixture  than  much  of  the  other 
work  and  form  the  first  concrete  work 
done  by  the  Wayne  county  commission- 
ers, all  the  evidence  would  point  to  the 
conclusion  that  this  stretch  of  road 
would  show  at  least  as  many  defects  as 
will  appear  later  in  the  other  roads. 
But  whether  or  not  the  conclusion  can 
be  definitely  drawn  that  after  the  first 
three  or  four  years  but  few  more 
cracks  will  appear,  must  rest  on  much 
more  extended  and  detailed  data  than 
are  to  be  had  at  present. 
Fntnre  Observations  Will  Be  Valuable 

The  value  of  future  observations  to 
be  made  at  intervals  of  not  less  than 
three  months  will  l)c  evident.  These 
observations    should    note   carefully    all 
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the  cracks  that  are  found,  both  as  to 
their  character  and  particularly  as  to 
their  distribution,  so  that  in  the  future, 
the  location  of  new  cracks  as  they  ap- 
pear may  be  known,  as  well  as  approxi- 
mately the  time  of  the  year  when  they 
occur.  It  is  believed  that  the  data  se- 
cured from  such  observations  extending 
over  the  next  two  or  three  years  would 
shed  much  light  on  what  at  present  can 
be  but  mere  conjecture. 

Before  the  arrangement  above  de- 
scribed was  made  of  the  data  presented, 
many  other  bases  of  comparison  were 
undertaken  with  a  view  to  ascertain 
whether  or  not  any  particular  feature 
had  a  special  bearing  on  the  occurrence 
of  the  cracks.  There  was,  however, 
nothing  disclosed  on  which  conclusions 
could  be  logically  based.  Neither  the 
width  of  the  road,  the  proportion  of  the 
mixture  nor  the  character  of  the  sub- 
soil prevents  any  unfailing  influence  on 
the  defects  noted.  About  the  only  con- 
sistent result  to  be  disclosed  was  by  the 
arrangement  here  made. 

Causes  of  Cracks 

It  may  be  profitable,  however,  at  the 
present  time  to  discuss  the  causes  that 
may  be  assigned  to  the  development  of 
cracks  in  concrete  roads,  basing  the  ob- 
servations on  the  data  obtained  from 
the  conditions  reported  in  the  Wayne 
county  work. 

It  can  be  fairly  assumed  in  the  pres- 
ent instance  that  the  slabs  of  concrete 
may  be  considered  as  approximately  of 
the  same  strength  and  therefore  offer 
practically  the  same  resistance  to  all  ex- 
terior forces  to  which  they  are  sub- 
jected. 

Among  the  forces  which  would  cause 
the  slabs  to  crack  are  variations  in  tem- 
perature, extraordinarily  heavy  traffic 
loads  and  unequal  settlement  of  the 
foundations.  It  is  more  than  probable 
that  the  cracks  are  due  to  no  one  of 
these  causes  alone,  but  rather  to  their 
accidental  combination.  If  the  changes 
in  temperature  were  the  prime  cause,  it 
could  be  expected  that  all  slabs  would 
show  approximately  the  same  number 
of  cracks  for  the  reason  that  all  por- 
tions of  the  road  are  subjected,  approxi- 
mately, to  the  same  temperature  varia- 
tions. But  an  examination  of  the  roads 
shows  many  slabs  in  continuous  stretches 
which  have  not  cracked  at  all,  regard- 
less of  the  age  of  the  road.  It  can 
therefore  be  concluded  that  temperature 
changes  alone  are  not  sufficient  to  cause 
cracking  of  the  slabs  in  general. 

While  extraordinarily  heavy  moving 
loads  may  not  be  so  generally  applied 
to  all  the  slabs,  and  therefore  not  cause 
.so  uniform  an  appearance  of  cracks,  yet 
if  this  be  a  principal  cause,  it  could  be 
expected  there  would  be  a  large  number 
of  contiguous  cracked  slabs.  But  there 
is  practically  no  evidence  to  indicate 
that  there  have  been  loads  heavy  enough 
to  cause  the  pavements  to  crack  from 
this  reason  alone. 

The  Frlncipal   Canse  of  Cracks 

The  third  cause  that  has  been  men- 
tioned, that  of  unequal  settlement  of 
the  foundation,  is  one  that  would  not  be 
generally   distributed,    for   while   settlc- 
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ment  might  occur  in  one  place,  there 
very  likely  would  be  considerable  dis- 
tances where  it  did  not  occur.  More- 
over, it  will  be  appreciated  that  the 
manifold  conditions  which  would  pro- 
duce unequal  settlement  would  cause  an 
erratic  occurrence  of  any  results  from 
this  source.  And  the  haphazard  occur- 
rence of  the  cracks  would  indicate  that 
the  cause  is  not  general  throughout  the 
length  of  the  roads.  The  writer  is 
therefore  of  the  opinion  that  the  ma 
jority  of  the  cracks  are  due  primarily 
to  unequal  settlement  of  the  foundation 
or  sub-soil  beneath  the  broken  slabs. 

It  is  quite  possible  that  settlement  by 
itself  would  perhaps  not  be  sufficient  to 
cause  the  slab  to  crack,  but  on  the  pas- 
sage of  hea\'y  traffic  or  with  the  move- 
ment of  the  slab  under  temperature 
changes,  there  would  be  added  just 
enough  extra  stress  to  overcome  the 
strength  of  the  slab  and  produce  the 
crack.  If,  therefore,  it  is  possible  in 
the  construction  of  concrete  roads  to 
guard  against  unequal  settlement  of  the 
foundation,  one  of  the  chief  sources  of 
cracks  in  the  pavement  will  be  over- 
come. 

The  writer  has  observed  that  the  con- 
crete slabs  composing  a  concrete  road 
usually  do  not  crack  until  after  they 
have  been  in  service  about  a  year.  The 
first  cracks  generally  appear  in  the  late 
spring  and  early  summer  following 
construction.  .\n  explanation  is  that  in 
the  winter  and  early  spring  the  ground 
is  well  saturated  with  moisture  which 
in  late  spring  and  early  summer  dries 
out  and,  in  case  the  road  bed  should 
dry  out  unevenly,  the  consequent  settle- 
ment would  not  be  uniform. 

It  is,  therefore,  particularly  important 
if  large  concrete  slabs  are  to  be  main- 
tained intact,  to  take  special  precaution 
with  the  under-drainage  to  protect  the 
road  bed  from  becoming  saturated  and 
provide  a  means  for  thorough  and  uni- 
form draining  of  the  entire  road  bed. 
Iiongitndinal  Cracks 

It  is  probable,  as  further  studies  are 
made,  that  the  causes  producing  trans- 
verse cracks  will  be  found  to  be  some- 
what different  from  those  producing 
Icngitudinal  cracks  One  special  cause 
of  the  latter  is  to  be  found  whenever  a 
concrete  road  is  built  over  a  hard  road 
bed,  the  concrete  slab  being  somewhat 
wider  than  the  compacted  center  of  the 
old  road.  The  soil  at  the  sides,  which 
is  not  so  compact  as  the  center,  will 
settle  more,  causing  the  concrete  slab  to 
break  longitudinally,  with  the  road.  To 
prevent  this,  it  is  recommended  that  the 
old  road  bed  should  be  thoroughly  loos- 
ened and  then  re-rolled  with  the  sides 
so  as  to  produce  a  condition  as  nearly 
uniform  as  possible,  of  the  entire  road 
bed  beneath  the  concrete. 

It  is  to  be  noted  that  on  all  the  Wayne 
county  concrete  roads  the  distance  be- 
tween the  joints  is  25'.  Mr.  Rogers  sug- 
gests that  a  somewhat  greater  distance 
may  be  used. 

It  has  been  the  writer's  experience 
that  it  is  not  necessary  to  place  expan- 
sion joints  so  close  together  as  25'.  It 
v/ill  be  readily  admitted  that  the  fewer 


the  joints,  the  more  desirable  tlie  road 
surface.  The  following  data  will  per- 
haps be  interesting  in  this  connection, 
although  too  meagre  to  permit  us  to 
draw  very  definite  conclusions. 

On  three  pieces  of  work  constructed 
under  the  writer's  supervision  in  1912, 
totaling  2.3  miles,  none  of  the  sections 
was  less  than  50'  in  length,  many  of 
them  being  60'  and  75'  and  one  or  two 
as  long  as  100'.  The  number  of  cracks 
per  mile  in  these  roads  at  present  is: 
transverse  cracks,  9.1 ;  longitudinal 
cracks,  9.1.  As  none  of  the  cracks  has 
been  classed  as  a  diagonal  crack,  the 
total  number  of  cracks  per  mile  is  18.2, 
but  it  will  be  noted  in  Table  No.  1  that 
the  total  number  of  cracks  in  the  1912 
work  on  the  Wayne  county  roads,  using 
25-ft.  sections,  is  19.1.  If,  therefore, 
with  50-ft.  sections  and  greater,  there 
are  no  more  cracks  per  mile  than  with 
25-ft.  sections,  it  is  evident  that  we  do 
not  need  joints  so  often  as  25',  and 
when  we  consider  that  every  joint  is 
really  a  crack  which  must  be  cared  for 
and  maintained,  it  is  evident  that  their 
reduction  is  a  very  substantial  gain,  both 
in  first  cost  and  subsequent  maintenance. 
However,  it  will  be  necessary  to  have 
many  more  data,  extending  over  a  much 
longer  time,  before  it  can  be  definitely 
concluded  how  frequent  the  joints 
should  be ;  but  from  the  observations 
that  have  been  made,  it  seems  that  the 
joints  may  be  made  further  apart  than 
50',  rather  than  nearer  together. 

Before  concluding,  the  subject  of  the 
mixture  to  be  used  should  be  touched 
upon.  A  concrete  proportioned  1 :2  -.zyi 
is  amply  rich  enough  to  give  the  requi- 
site strength  required  for  road  service. 
It  is  to  be  noted  that  this  mixture  pro- 
vides sufficient  sand  to  furnish  a  quan- 
tity of  mortar  equal  to  approximately 
60%  of  the  volume  of  the  coarse  ag- 
gregate. As  was  pointed  out  by  the 
writer  in  a  paper  on  concrete  road  con- 
struction, presented  last  year,  to  the 
American  Road  Congress,'  it  is  impor- 
tant, if  all  the  aggregate  is  to  be 
well  surrounded  with  mortar,  that  with 
aggregate  showing  50%  voids,  the  sand 
should  be  in  excess  of  one-half  the 
volume  of  the  coarse  aggregate.  Actual 
service  has  demonstrated  the  value  of 
proportioning  concrete  in  this  manner, 
rather  than  using  a  1 :1^  :3  or  a  1 :2  :4 
mixture. 

Lest  a  wrong  impression  should  be 
gained  from  the  emphasis  laid  upon  the 
defects  found  in  the  Wayne  county 
roads,  the  writer  would  state  in  con- 
clusion that  the  average  crack  in  a  con- 
crete road  is  but  a  minute  affair  and  is 
easily  and  cheaply  filled  with  pitch  so 
as. to  present  to  traffic  an  unbroken  road 
surface.  And  from  a  number  of  per- 
sonal inspections  made  of  the  Wayne 
county  roads,  he  feels  that  the  Wayne 
county  commissioners  have  amply  justi- 
fied their  adoption  of  this  form  of  con- 
struction and  deservedly  merit  the  ap- 
proval bestowed  upon  them,  not  alone 
by  Wayne  county  citizens  but  by  all 
who  appreciate  skillful  and  painstaking 
construction  of  public  work. 


•Dec,  1912, 
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The  Protection  and  Upkeep  of 
Road  Equipment* 

B'S'  SANTIEi;  J.  HAUXRt 

No  matter  whether  roads  are  built  by 
contractors  or  by  day  labor  forces  un- 
der the  direction  of  engineers,  the  item 
of  plant  and  equipment  is  one  of  the 
prominent  factors  of  cost.  Inadequate 
plant  means  material  increase  in  the 
cost  of  construction.  Only  recently  the 
writer  stood  watching  some  road  build- 
ing upon  which  only  a  few  tools  were 
being  used,  and  most  of  them  were  ill- 
pdapted  to  the  work.  It  was  difficult 
to  calculate  accurately  the  exact  amount 
of  money  that  was  wasted,  due  to  a  lack 
of  road  equipment,  but  it  was  easily 
estimated  that  the  cost  of  construction 
was  increased  at  least  25%.  Likewise, 
too  much  plant  can  make  an  added  cost. 
Even  with  the  proper  plant,  handled  in 
an  efficient  manner,  the  plant  item  in 
road  construction  is  a  larger  percentage 
oi  the  total  cost  of  the  work  than  in 
most  other  classes  of  construction.  This 
is  due  to  two  causes.  First,  the  plant 
necessary  to  build  a  wagon  road  is  much 
more  expensive  than  to  build,  to  illus- 
trate, a  railroad.  With  light  grading 
en  both,  the  same  equipment  will  be 
needed  to  do  the  excavation.  For  the 
railroad  a  small  concrete  mixer  may 
be  needed,  and  some  track-laying  tools 
to  complete  the  job.  On  the  other  hand, 
for  the  wagon  road  there  will  be  much 
hauling  of  road  materials,  thus  wagons 
and  a  traction  engine  will  be  needed, 
then  road  scrapers  or  graders,  and 
spreading  machines,  water  sprinklers, 
oil  sprinklers,  and  heating  apparatus 
will  be  necessary ;  scarifiers,  harrows 
and  rollers  must "  be  used,  while  for 
concrete  culverts  and  bridges,  mixers, 
derricks,  buckets,  barrows,  and  other 
appliances  are  called  for  to  do  the  job 
in  an  efficient  manner.  The  writer  has 
constructed  a  section  of  a  railroad  cost- 
ing about  $100,000,  with  a  plant  costing 
only  about  $5,000,  while  a  contract  for 
less  than  $50,000  worth  of  wagon  road 
work  took  an  outfifit  costing  nearly 
$20,000 ;  40%  of  the  total  cost  instead  of 
5%. 

The  second  reason  for  the  larger  cost 
ot  plant  for  wagon  road  construction 
is  that  this  class  of  work  is  let  out  in 
■  small  scattered  contracts  that  are  un- 
economical from  a  constructive  stand- 
point. The  season,  too,  for  road  build- 
ing in  nearly  every  section  of  the  coun- 
trj   is   short. 

Naturally  the  life  of  any  machine  is 
dependent  upon  the  use  and  care  given 
it.  The  longer  the  life,  the  less  the  an- 
nual depreciation,  consequently  some  of 
the  high  plant  cost  can  be  eliminated 
from  road  construction  by  proper  care 
and  upkeep  of  the  equipment,  and  by 
selecting  the  most  improved  and  eco- 
nomical types. 

As  far  is  possible  the  same  machines 
should  be  used  for  many  different  pur- 
poses. This  can  be  done  in  two  ways : 
Ey  trying  out  machines  designed  for 
one  particular  kind  of  work,  for  other 
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kinds,    and    by    adding    attachments    to 
machines  that  thus  adapt  them  to  three 
or   four  different  things. 
Keeping-  Plant  Costs  Down 

To  illustrate,  a  contractor  once  found 
by  experimenting  that  a  certain  kind  of 
road  grader  would  spread  crushed  stone 
for  macadam  at  a  very  much  less  cost 
than  it  could  be  done  by  any  other 
known  method,  at  that  time.  Then  a 
road  roller  that  can  be  used  as  a  trac- 
tion engine,  with  a  scarifier  attach- 
n.ent,  and  likewise  for  operating  a  stone 
CI  usher,  or  other  machines,  can  be  said 
to  be  four  tools  in  one ;  not  that  it  is 
possible  to  use  it  for  more  than  one 
purpose  at  a  time  but  in  the  present 
method  of  building  roads  a  roller  is 
used  a  small  portion  only  of  the  time, 
so  it  is  economical  to  adapt  it  to  as 
many  uses  as  possible.  In  this  manner 
the  cost  of  plant,  or  rather  the  invest- 
ment in  plant,  can  be  maintained  at  the 
nnnimum. 

In  like  manner,  wagons,  which  are  an 
important  factor  in  road  building, 
should  be  of  the  most  improved  type, 
and  adapted  as  far  as  possible  to  all 
kinds  of  hauling.  So  too,  with  con- 
crete mixers.  Some  contracts  demand 
a  hot  mixer  as  well  as  one  for  mixing 
ordinary  concrete.  Money  is  saved 
v/hen  one  mixer  will  answer  for  both 
purposes. 

Another  item  in  the  cost  of  plant  is 
in  the  character  of  the  plant  purchased. 
Cheap  and  poorly  made  plant  means 
money  lost  to  the  contractor  in  several 
ways.  Delays  occur  through  break- 
downs and  these  are  always  expensive. 
Cheaply  made  tools  mean  continual  re- 
pairs and  a  short  life,  and  are  added 
expense  to  any  job.  Only  well  made 
t-jols  should  be  used.  A  guarantee  as 
to  the  construction  of  a  machine  can 
and  does  mean  little.  It  does  not  mean 
payment  for  delays  caused  by  break- 
downs, nor  for  poor  work  being  done. 
The  ability  of  a  manufacturer  in  swear- 
ing that  his  product  is  a  good  one  is 
not  a  help  to  a  contractor  or  engineer 
ii.  getting  his  work  done,  nor  in  show- 
ing that  the  machine  in  question  is  well 
built.  The  greatest  safety  is  in  buying 
fiom  a  firm  of  recognized  responsibility, 
one  of  integrity,  and  one  that  is  so 
well  advertised  that  it  must  stand  be- 
hind its  products  by  putting  into  them 
only  the  best  of  materials  and  work- 
manship. This  is  the  best  guarantee 
possible.  This  means  work  done  at  a 
low  cost.  A  firm  with  such  a  reputa- 
tion means  that  thousands  of  dollars 
have  been  spent  by  it  and  its  customers 
ill  obtaining  these  results.  The  new 
customer  profits  from  these  past  ex- 
penditures. 

These  are  all  possible  factors  in  plant 
ar.d  equipment,  upkeep  and  mainten- 
ance cost.  The  problem  that  the  con- 
tractor and  construction  engineer  must 
solve  in  this  connection  is  a  very  diffi- 
cult one,  owing  to  the  many  adverse 
conditions. 

Road  work  is  done  in  comparatively 
short  stretches,  usually  in  a  single  sea- 
son, which  varies  in  length  from  about 
100  days,  to  180  days,  according  to  the 
climatic  conditions.    A  contractor's  plant 


is  moved  on  to  a  job,  and  is  used  along 
the  line  of  the  work,  part  or  all  of  the 
time  during  the  season.  Much  of  a  con- 
ti actor's  plant  is  made  up  of  transpor- 
tation machinery,  and  even  other  items 
of  plant  are  only  working  in  one  place 
for  a  few  days  at  a  time,  so  that  to 
protect  plant  while  at  work  on  such 
jobs  is  very  difficult,  and  in  many  cases 
any  kind  of  a  protection  is  a  detriment, 
and  a  great  hindrance  to  the  free  move- 
ment of  the  men  and  teams. 
Givingr  Care  to  Equipment 

All  machinery  should  be  protected 
when  it  is  not  being  used,  and  some 
v.'hen  it  is  in  use.  Boilers  at  work  use 
much  more  fuel  when  not  protected. 
S(.>me  kind  of  a  house,  built  in  sections, 
should  always  be  used  to  protect  boil- 
ers. Such  sheds  can  have  one  side  left 
of.t,  and  a  canvas  curtain  used  when 
necessary.  If  the  sides  and  tops  are 
built  in  sections  they  can  be  hooked 
together  with  hooks  and  rods  and  stap- 
les so  as  to  be  rigid  enough  to  stand 
up  against  the  wind  and   weather. 

Machinery  that  cannot  be  protected 
while  at  work  can  be  covered  with  can- 
vas coverings  over  night,  during  rainy 
spells  and  at  such  times  as  they  are 
not  in  use.  Every  traction  engine  and 
roller  should  be  thus  protected.  Steam 
drills  and  such  tools  can  be  covered 
with  a  canvas  jacket.  The  machinery 
pr.rt  of  a  concrete  mixer  can  be  so  pro- 
tected, and  also  pumps  and  other  equip- 
ment. Heavy  water-proofed  canvas 
will  be  found  to  be  excellent  for  this 
purpose,  and  not  only  keep  the  machin- 
ery clean  from  dust  and  mud,  but  will 
likewise  prolong  the  life  of  the  equip- 
ment. As  the  canvas  becomes  worn 
from  use,  it  must  be  re-treatcd  with 
water-proofing  liquids  to  preserve  it. 

At  the  end  of  the  season,  with  the 
job  finished,  the  question  always  arises: 
"What  shall  be  done  with  the  plant?" 
To  move  it  from  its  present  place  to 
some  central  storage  point,  will  mean 
an  added  expense  to  get  it  onto  a  new 
job.  If  the  work  on  the  same  road  is 
to  be  continued  the  next  season  the  en- 
tire outfit  may  have  to  be  moved  back. 
The  plant  can  be  moved  to  the  next 
job  at  the  minimum  cost  from  the  site 
upon  which  it  last  worked.  Then  the 
question  comes  as  to  how  repairs  shall 
be  made,  and  the  protection  to  be  given 
the  plant  from  the  winter  weather. 

Situated  away  from  machine  shops, 
proper  overhauling  cannot  be  given  to 
al!  the  plant,  but  it  will  be  possible  to 
replace  many  of  the  worn  and  broken 
parts  with  new  ones,  tighten  up  all  loose 
keys  and  nuts,  true  up  all  bearings,  and 
do  all  repairing  that  can  be  done  in 
the  open.  Then  all  iron  and  wood  work 
can  be  painted.  This  is  a  protection  not 
only  against  the  weather,  prolonging 
the  life  of  the  plant,  but  is  also  a  busi- 
ness proposition  that  pays  well,  as  every 
one  is  impressed  with  machinery  that 
looks  well,  and  paint  covers  a  milti- 
tude  of  defects. 

In  some  localities  it  is  possible  to  ob- 
tain an  empty  warehouse  or  barn  in 
which  the  varifius  machines  can  be  stor- 
ed  while  they  arc  idle,  or  through   the 
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winter  season.  This  keeps  them  entire- 
ly out  of  the  weather,  and  also  allows 
repairs  to  be  made  under  cover,  which 
means  not  only  quicker,  but  also  cheap- 
er work. 

For  winter  storage  it  is  also  possible 
to  group  a  number  of  machines  togeth- 
er, and  build  over  and  around  them  a 
temporary  shelter  made  of  cheap  boards 
and  single-ply  tar  paper,  which  will  last 
a  winter  season.  By  using  the  tar  paper, 
the  boards  can  be  spread  6  in.  or  more 
apart,  both  on  the  sides  and  roof. 
Around  this  temporary  shed  a  ditch 
should  be  dug  so  as  to  prevent  surface 
water   from  getting  to  the  machines. 

If  it  is  not  possible  to  protect  the  ma- 
chines by  any  of  these  methods,  then 
the  canvas  coverings  can  be  resorted  to, 
with  fairly  good  results.  These  covers 
should,  as  far  as  possible,  be  shaped  to 
the  machine  upon  which  they  are  to  be 
used.  Good  and  substantial  brass  eye- 
lets should  be  fastened  in  the  well 
bound  edges,  so  that  the  coverings  can 
bs  tied  tightly  to  or  under  the  machines, 
otherwise  the  wind  will  flap  them  loose, 
soon  beating  the  covering  into  shreds, 
as  a  flag  is  worn  out  by  the  wind,  and 
thus  exposing  the  machine  to  the  weath- 
er Canvas  coverings  made  to  fit  any 
machine  will  always  be  found  useful  in 
protecting  machines  over  night  or  when 
not  in  use  for  a  few  days. 

Whenever  machines  are  not  stored  for 
the  winter  in  buildings,  they  should  be 
stripped  of  their  brass  and  glass  parts, 
otherwise  these  fixtures  will  be  broken 
or  stolen,  which  means  a  serious  loss. 
The  parts  from  each  machine  should  be 
placed  in  a  separate  box,  nailed  up,  and 
properly  labeled,  the  box  being  stored 
away  for  safe  keeping.  If  the  machines 
ate  stored  in  a  building,  it  is  not  nec- 
essary to  take  off  parts,  as  if  any  one 
breaks  into  the  building  he  must  go  to 
the  trouble  of  taking  off  the  brass,  while 
if  the  parts  are  stored  in  boxes,  the 
rascals  take  box  and  all,  giving  them 
much  less  trouble,  and  thus  assisting 
them  in  making  a  clean  sweep  of  all 
the  brass  fi.xturcs. 
Spare  Farts  and  Bepalra 

When  a  new  machine  is  purchased, 
there  should  always  be  bought  at  the 
same  time  a  number  of  spare  parts, 
v/hich  should  be  kept  on  hand  to  be  used 
as  needed.  No  man  can  build  a  ma- 
chine that  will  not  break  down  in  some 
vital  part  sooner  or  later.  A  break- 
down in  a  construction  job  means  not 
only  a  delay,  but  a  waste  of  money,  for 
Cv'cn  if  men  can  be  laid  off  and  not 
paid,  or  can  be  given  other  work,  yet 
the  job,  due  to  the  changes  made  neces- 
sary by  the  breakdown,  will  not  be 
worked  in  the  most  economical  man- 
ner. It  is  true  that  many  contractors 
do  keep  some  spare  parts,  but  they 
seldom  have  enough  on  hand,  or  the 
proper  ones,  due  to  the  fact  that  as  the 
parts  are  used  to  replace  broken  ones, 
ntw  ones  are  not  ordered  from  the  fac- 
tory. Then  one  of  two  things  occurs: 
the  job  is  shut  down  or  some  part  of  it, 
or  the  machine  is  worked  with  the  brok- 
en part  until  a  new  one  can  be  ordered 
and  put  in  place.     This  means  that  the 
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machine  is  racked  by  the  work  it  does, 
doing  permanent  injury  to  it. 

A  good  blacksmith  shop  on  the  job, 
equipped  with  forge  for  heating  heavy 
steel  and  with  stocks  and  dies  for  bolts 
and  pipe,  and  with  good  drills  and  vis- 
es, will  be  found  to  be  a  great  assist- 
ance in  the  upkeep  of  road  equipment. 

Small  tools  can  be  repaired  promptly 
in  a  blacksmith  shop.  Attention  should 
be  given  to  these  as  well  as  to  the  larg- 
er machines.  To  prevent  such  tools 
being  lost,  they  should  not  only  be 
branded  with  a  die  of  the  contractor's 
name  or  initials,  but  they  should  like- 
wise be  painted  with  a  set  of  colors, 
selected  by  the  contractor,  to  designate 
his  equipment  and  advertise  his  busi- 
ness. These  colors  can  be  used  on  the 
head  of  some  tools,  and  in  most  cases 
on  the  handles.  Tools  so  marked  can 
be  seen  at  some  distance,  and  thus  pre- 
vent   their    being    stolen    or    los  t 

Many  of  these  suggestions  seem  use- 
less, or  more  or  less  self-evident,  but 
any  one  who  has  much  to  do  with  road 
construction  knows  that  tools  and  ma- 


Short-Cuts  on  the  Job  that  Save 
Money     * 

It  is  usually  very  easy  to  criticize,  to 
stand  by  and  look  at  some  work,  and 
say :  "How  money  could  be  saved  if 
the  men  were  only  placed  this  way,"  or 
"They  ought  to  be  doing  this  work  with 
just  about  half  as  many  men."  It  is 
harder,  however,  to  criticize  intelligent- 
ly, to  get  at  root  reasons  and  to  point 
out  better  methods. 

Sometimes,  however,  it  is  almost  im- 
possible not  to  criticize,  and  almost  any 
criticism  would  indicate  intelligence,  or 
at  least  an  intelligence  superior  to  that 
displayed  on  the  work  under  criticism. 

The  accompanying  sketch  (Fig.  1) 
shows  the  layout  of  the  gang,  equip- 
ment and  materials,  on  some  work 
W'hich  was  noticed  recently.  The  crew 
were  laying  concrete  base  for  a  wood 
block  pavement,  and  as  we  stood  on  the 
curb  and  watched  the  work,  the  men 
seemed  all  "balled  up,"  and  were  very 
evidently  interfering  with  one  another 
badly.     The  mixer  was  placed  between 


This  shows  very  well  the  interruplii 
as  taken  from  the  point  indicated  in  t 


iHE  Left,  and  the  Siom:  The  !> 
F  THE  Illustration 

of  the  work  due  to  crossed  routes, 
upper  left  hand  corner  of  Fig.    1 


The  photograph 


chines  are  scattered  along  the  entire 
line  of  a  piece  of  new  road  construc- 
tion, just  where  they  were  last  used, 
and  there  they  stay,  neglected,  until  they 
are  needed  again.  Then  they  are  found 
out  of  order,  and  to  repair  them,  fre- 
quently new  parts  must  be  ordered, 
some  days  intervening  before  such  parts 
arrive.  The  tool  or  machine  depreciates 
greatly  in  value  through  such  treatment, 
and  thus  contractors  are  compelled  to 
figure  a  heavy  plant  expense  item 
against  every  job.  The  cost  of  caring 
for  this  equipment  is  much  less  than  the 
depreciation  figured  against  it  from  neg- 
lect. 

Such  extra  costs  mean  higher  prices 
for  road  work,  and  as  there  are  many 
thousand  miles  of  roads  that  need  im- 
proving, every  dollar  wasted  means  less 
niileagc  built  each  year.  Both  engin- 
eers and  contractors  arc  interested  in 
obtaining  good  roads,  and  they  should 
do  everything  possible  to  save  money  in 
the   construction  of  roads. 


the  stone  and  the  sand,  dumped  on  the 
street.  Eleven  men  were  employed  in 
getting  this  material  into  the  hoppers 
of  the  continuous  mi.xer.  Every  time  a 
man  started  across  from  the  stone  pile 
to  dump  his  wheelbarrow  of  stone  be- 
side the  mixer,  he  crossed  the  trail  of 
the  concrete  wheelers  and  then  one  or 
the  other  had  to  stop  and  wait.  The 
stone  was  dumped  on  the  cobblestones 
beside  the  mixer  and  thrown  into  the 
hoppers  by  shovelers.  The  sand  was 
shoveled  directly  from  the  sand  pile. 
The  cement  was  handled  by  one  man, 
who  brought  it  from  a  storage  pile 
across  the  street,  untied  the  sacks  and 
fed  the  cement  hopper.  The  water  was 
brought  from  a  plug  as  shown. 

The  gang  handling  the  work  summed 
up  as  follows : 

Wheeling  stone  from  pile  and 
dumping  beside  the  mixer  and 
shoveling  stone  and  sand  into 
mixer  hoppers 11  men 
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Fig.  1 — Sketch  Showing  Arr 


CEMENT   OF   MeN,    MiXER   AND    MATERIALS 

Street  Intersection 


Paving  Work  at 


Handling  cement 1  man 

Running  and  dumping  mixer 1 

Handling    concrete    as    dumped, 

setting  grade  stakes,  etc 5  men 

Wheeling  concrete  from  mixer  to 

pavement    3 

Foreman    1  man 


22  men 


It  was  evident  at  a  glance  that  some- 
thing was  at  fault  and  that  the  men 
were  not  working  with  any  degree  <•< 
efficiency.  At  first  glance,  startin 
the  materials  in  their  position,  it 
as  though  all  that  was  necessary  was  lo 
turn  the  mixer  right  around,  so  as  to 
be  able  to  shovel  the  stone  directly  into 
the  mixer  hopper. 

Further  observation,  however,  showed 
that  the  foreman  had  made  his  mistake 
when  he  placed  the  mixer  between  his 
material  piles.  This  is  usually  a  good 
plan,  but,  considering  where  the  con- 
crete had  to  be  placed,  in  this  case  did 
not  make  for  the  greatest  economy.  Be- 
cause of  the  street  car  tracks,  it  was  ne- 
cessary to  keep  the  mixer  parallel  and 
next  to  the  curb.  The  important  thing 
is  to  place  the  mixer  where  the  stone 
could  be  shoveled  directly  into  it,  and 
to  get  the  mixer  as  close  as  possible  to 
the  work. 

The  position  of  the  mixer  shown  in 
dotted  lines,  and  the  dotted  route  2  show 
a  placing  of  the  mixer  which,  conser- 
vatively, should  have  saved  6  men.  The 
same  men  who  were  shoveling  into  the 
hoppers   could   have   still   shoveled,   but 
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This   view    was   taken    from    the    point 
atcd  at  the  right  of  Fig.  1 


handling  the  stone  directly.  Three  men 
could  have  wheeled  the  sand  satisfac- 
torily ;  that  is,  6  men  should  have  been 
doing,  and  doing  with  less  effort,  the 
work  which  11  men  were  doing.  Two 
men  could  have  kept  the  concrete  going 
away  where  3  men  were  employed  be- 
fore. 

It  was  a  light  mixer,  and  4  men  could 
have  rolled  it  35'  in  about  5  min.  Fore- 
men sometimes  wonder  why  their  costs 
are  high, — why  other  gangs  are  doing 
the  same  work  for  less  money.  The 
answer  is — brains. 


The  Strength  of  Cinder  Concrete 

In  a  recent  issue  of  the  Engineering 
Nezi's  Geo.  E.  Strehan'  and  Harold 
Perrine"  present  a  report  of  an  inves- 
tigation on  the  strength  of  cinder  con- 
crete. Following  is  the  general  scheme 
of  investigation : 

1.  Determination     of     the     com- 

pressive strength  with  the 
elastic  and  other  properties 
of  cinder  concrete  cast  un- 
der such  working  conditions 
as  obtain  in  actual  practice. 

2.  A    study    of    the   behavior    of 

typical  cinder  concrete  slabs 
under  load,  as  affected  by 
the  character  and  percent- 
age of  reinforcement,  thick- 
ness, span  length,  age  and 
local  conditions,  with  the 
view  of  aiding  in  theoretical 
design  or  establishing  a 
standard  loading  test. 

3.  An    attempt,    through    further 

tests,  to  recommend  specifi- 
cations tending  toward  an 
improvement  in  the  product ; 
i.  e.,  greater  density,  great- 
er uniformity,  etc. 

Standard  cylinders  16"  high  and  18" 
in  diameter  were  used  for  the  physical 
and  elastic  tests.  These  cylinders  were 
molded  in  galvanized  iron  forms,  which 
were  taken  from  different  buildings  in 
the  course  of  construction  in  various 
parts  of  the  city.  The  mixtures  used  in 
the  cylinders  were  identical  with  those 
being  used  in  each  building  at  the  time 
the  sample  was  taken  as  tlic  investi- 
gators visited  the  buildings  without  any 
advance  notice.  Forty  specimens  in  all 
were   taken. 

This  investigation  is  now  in  prog- 
ress, but  the  following  table  presents 
some  of  the  results  already  arrived  at. 

Man- 


'Asst.   Engr.  of  Tests,   Bur.  of  Bldgs 
hattan    norough.    N.    Y.    C. 
»Civ.     Engr.,    Dept.    Civ.     Engrg.,    Columbia 


Weight    and    Compress]  \  as    Used    Ik    I 

(The  table  covers  120  samples.     Each  figure  given  is  the  average  of  ten  samples.) 

Territorial  Zone  A  B  B8  C 

Mix     1:2:5,  1:1:.';  1:2:5  1:2:6 

>.  ft 107  100  107  100 

One-month    Test: 

Crushing  strength,   lb.,   per   sq.   in 407  007  818  980 

Mod.    of    Elast.,    lb.,    per   sq.    in 924,000  857,400  1,230,000  1,492,000 

Two-month    Test: 

Crushing  strength,   lb.,   per   sq.   in 701  602  1,264  1,035 

Mod.    of    Elast.,    lb.,    per    sq.    in 1,134,000  1,030,000  1,740,000  1,428,250 

Six-month    Test: 

Crushing    strength,    lb.,    per    sq.    in 033  764  1,744  1,478 

Mod.   of    Elast.,   lb.,   per    sq.    in 971,000  1,050,000  1,348,000  1,276,000 

Note:     B  was  hand-mixed;   A,   B2,  and  C  were  machine-mixed.     The  modulus  of  elasticity  was 

determined  at  a  point  of  the  clastic  curve  corresponding  to  one-fourth  the  ultimate  strength. 
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A  Complete  Structure  of  Reinforced  Concrete 
in  Hollow  Tile  Forms 

BY    FBEDEBICK    SQUIRES* 

THIS  I  XT  ERF  STING  STORY  seems  to  play  up.  to  a  great  extent 
burnt  clax  tiles.  In  the  eonstruction  described  terra  eotta  tile  eo-actj.th 
concrete  Lry  efficiently  to  produce  a  permanent  fireproof  structure  Whde 
Tnh  construction  described,  the  tile  are  of  burnt  clay  concrete  men 
are  able  to  vie^  this  development  in  a  broader  light.  They  reahce  that 
construction  such  as  described  is  really  a  combination  of  a  pre-made  unU 
and  poured  concrete.  The  tile  described  or  an  equivalent  could  be  pro 
duced  in  concrete,  and  we  would  then  have  an  all  concrete  construction 

This  wall  construction,  especially  the  feature  of  the  open  sided  tile, 
allowing  poured-in-place  vertical  joists,  is  interesting.  The  construction 
presents  features  which  promise  a  good   deal  in  future   development. 


There  are  two  ways  of  going  about 
the  solution  of  any  given  problem.  One 
is  to  produce  it  full  grown  by  a  splen- 
did eflfort  of  genius.  The  second  is  to 
build  it  up  part  by  part,  as  each  dif- 
ficulty is  met  and  overcome,  until  the 
structure  stands  completed.  This  ar- 
ticle describes  how  a  structure  was 
evolved    by    the    latter    method. 

When  I  speak  of  structure  I  refer 
to  the  working  parts  of  the  building. 
those  parts  that  hold  it  together  and 
keep  out  the  weather.  Upon  it  and  in 
it  may  be  applied  the  arts  to  make  it 
beautiful  and  the  crafts  to  make  it  live- 
able and  these  will  go  far  toward  its 
success,  but  most  important  are  the 
bones  and  muscles  of  its  carrying  parts, 
its  walls,  its  floors  and  roofs. 


•Arch.,    N.    Y.    C. 


Fig  1— This  Shows  a  Typical  Detail  of 
Wall  Constkuction 
Note  that  the  openings  arc  so  arranged  that 
the  concrete  joists  hear  on  the  tile  below. 
This  makes  for  a  very  ngid  wall  construction. 
Above  can   be   seen   one   of  the  tile  on   end 
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The  way  the  problem  was  approached 
in  the  work  which  is  the  subject  of 
this  article  was  through  the  use  of  re- 
inforced concrete  for  the  sinews  and 
hollow  tile  for  permanent  forms  to 
shape  the  concrete  and  assist  it  in  its 
work.  The  man  who  accomplished  the 
happv  result  is  H.  H.  Vought,  Jr.,  a 
New  York  builder.  In  a  description  ot 
the  construction  of  a  whole  buildin.; 
it  is  hard  to  choose  at  just  what  point 
to  begin  and  it  may  be  that  a  descrip- 
tion of  the  work  in  the  order  of  actual 
construction  will  be  the  most  illuminat- 
ing way  to  attack  it. 
The   Wall   Constrnction 

After    the    concrete    footings    are    in 
place  the  walls  are  the  first  considera- 
tion.    Probably  at  no  point  better  than 
in  foundation  walls,  which  not  only  car- 
ry the  whole  load  of  the  building  but 
resist    the    thrust    of    the    earth,    is    the 
value  of  this  wall  construction  illustrated. 
The  block  used  is  larger  than  the  stan- 
dard  size   as   is   shown   in   Fig.   1,   and 
when  it  occupies  its  regular  upright  po- 
sition  in  the  wall,  it  contacts   with   its 
neighbors    by    means    of    its    channeled 
sides,  leaving  a  vertical  open  form  be- 
tv.'een  them  which  corresponds  in  posi- 
tion but  not  in  outline  with  the  center 
flue  of  the  tile  in  the  course  above,  which 
breaks    joints   with    it.     These    vertical 
cores  are  designed  for  reinforcing  with 
steel    and    grouting   with    concrete    and 
the   fact  that   the   cores   do   not   corre- 
spond, in  shape  gives  the  resulting  con- 
crete stud  an  irregular  form  and  causes 
it  to  rest  its  shoulders  on  alternate  tiles 
and  transfer  some  of  its  load  to  them, 
putting  the  whole  wall  in  compression, 
metal,  concrete  tile  and  all.     In  Fig.  ;.' 
it    is    clearly    evident   that   the    exposed 
stud    above    does    not    correspond    with 
•he   concrete   in    the   tile   below.     It    is 
also  illustrated  by  a  comparison  between 
the  outlme  of  the  channel  and  the  ad- 
jacent opening  in  the  tile.    In  the  same 
plate    (above)    is   shown   a   tile   set   on 
ihe  wall  and  seen  end  on. 

It  is  a  particular  advantage  of  this 
wall  construction  that  the  same  block 
serves  every  purpose  in  the  vertical  con- 
structions. Door  and  window  jambs  are 
made  with  it  by  chipping  off  one  side 
of  the  channel,  the  remaining  one  form- 
ing with  the  tile  the  rabbet  for  the  box. 
Lintels  are  constructed  in  a  manner  as 
original   as   it  is   efficient.     The   neces- 


FiG    2— PouRixG  Reinforced  Concrete  Lintel 
IN   A  Tile  Form 

sary  depth  of  the  concrete  is  figured 
and  as  many  of  the  cores  are  chipped 
as  is  found  necessary  to  accomplish  the 
result.  In  Fig.  2  the  three  upper  webs 
were  chipped  and  the  bottom  web  only 
left  intact,  making  an  efficient  lintel 
of  great  depth.  These  blocks  are  set 
up  on  the  window  frame  and  rods  are 
inserted  in  the  lowest  cores.  Then  very 
wet  concrete  is  poured  into  the  holes 
made  in  the  webs  and  the  mass  is  ram- 
med until  it  fills  the  whole  lintel.  These 
lintels  butt  against  the  vertical  walls 
at  each  end  and  are  tight  forms  from 
all  points  but  on  top  where  the  pouring 
is  done.  They  present,  when  complete, 
a  good  stucco  and  plaster  surface. 
fallacy   of  Burnable   rioors 

It  is  curious  that  the  popular  growth 
of  fireproof  construction  has  developed 
a  singular  fallacy.  Great  importance 
has  been  placed  on  wall  construction 
and  far  less  on  floor  construction, 
whereas  the  fire  hazard  takes  propor- 
tions in  just  the  other  way.  \  thing 
burns  up.  The  expression  is  universal, 
and  it  is  just  as  true  as  it  is  hackneyed. 
That's  the  reason  why  you  have  to 
keep  putting  burncd-off  fire  brands  back 
on  top  of  your  living-room  fire.  It  is 
the  fuel  that  is  in  the  upward  course 
of  the  fire  that  gets  burned.  The  wood 
burns  up.  Is  it  not  strange,  then,  that 
anyone  should  build  fireproof  walls  and 
put  fuel  floors  just  where  you  put  fresh 
wood  in  vour  fire  place?  It  is,  there- 
fore, particularly  gratifying  to  follow 
the  successful  effort  to  place  lire  pre- 
vention where  it  best  belongs,  in  the 
horizontal  parts  of  the  structure. 
Tile  Floor  Cores  VaeA 

There   arc   two  constructive   mctliods 
shown,  both  embodying  the  principle  of 
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Fig.  3 — A  General  View  of  the  Construction  Und 


Way 


a  concrete  T-beam,  parallel  beams  for 
short  spans  and  crossing  beams  for  long 
spans.  In  each  of  these,  concrete  and 
steel  are  made  the  structural  elements, 
but  tile  is  forced  to  join  in  the  work 
and  in  some  instances  is  put  into  real 
compression.  The  general  type  of  floor 
is  probably  well  known  to  nearly  all 
readers  of  Concrete-Cement  Age,  be- 
ing no  other  than  the  use  of  tile  fillers 
spaced  apart  on  temporary  forms  and 
forming  channels  between  the  tiles 
wherein  are  placed  the  reinforcing  steel 
and  concrete  is  poured  to  the  desired 
depth  over  the  steel.  This  method  was 
first  introduced  with  rectangular  tile 
fillers,  which  usually  had  a  top  covering 
of  concrete  Where  this  was  omitted 
the  beam  was  sectioned  just  like  a  reg- 
ular wood  or  iron  beam,  a  very  illog- 
ical proposition  because  concrete  has 
little  power  in  tension  for  which  steel 
is  provided  and  a  great  deal  in  com- 
pression and  should  therefore  have  a 
top-heavy  section,  since  the  volume  of 
steel  required  is  far  less  than  the  vol- 
ume of  concrete.  Since  the  top  slab 
is  often  omitted,  a  filler  was  desired 
which  should  still  properly  section  the 
concrete  and  the  inverted  T  block  which 
will,  of  course,  produce  a  standing  T- 
beam,  was  designed.  The  rectangular 
outlines  of  this  T  were  varied  by  slop- 
ing the  arms  downward  since  the  con- 
crete in  compression  really  follows 
such  an  outline.  Even  when  a  top  slab 
is  required  the  double  T  produced  by 
this  block  is  economical.  There  is  an 
enormous  diflTerence  in  bulk  between 
the  concrete  required  above  the  neutral 
axis  and  that  below  and  it  is  no  exag- 
geration of  the  real  condition  to  take 
care  of  it  with  the  double  T.  Such  an 
outline  would  lie  far  nearer  the  perfect 
section    for   the   beam. 

Having  described  this  tile  section  let 
us  see  how  it  was  put  into  practical 
use.  Fig.  4  shows  the  way  the  form 
work  is  constructed  for  the  parallel 
beams,  and  at  one  corner  of  the  plate 
arc  seen  the  ends  of  the  tile  showing 
how  the  board  completes  the  enclosure 
of  the  beams.  Notice  the  wide  spacing 
of  the  forms  and  the  unusual  size  of 
the  tile.  The  beams  thus  formed  are 
2'   on   centers.     When    the   concrete    is 
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poured  to  the  top  of  the  form  it  will 
be  seen  that  the  tile  fireproofs  one  sec- 
tion of  the  floor,  while  the  concrete 
takes  care  of  the  rest.  Upstanding 
ridges  on  the  top  of  the  tile,  for  the 
reception  of  the  sleepers,  is  a  later 
nicety  of  sonstruction  are  here  shown. 
They  are  particularly  characteristic  of 
this  uncovered  T  tile,  which  is  most 
economical  without  the  top  covering. 
In  the  distant  part  of  this  plate  will 
be  seen  the  sloping  sided  tile  just  de- 
scribed. 

This  gives  us,  for  the  walls  and 
floors,  the  backbone  of  the  building, 
a  fire-resisting,  permanent  and  econom- 
ical structure.  Concrete  window  and 
door  frames  and  fireproof  roof  con- 
struction are  developments  under  way. 
The  true  American  home  of  today  can, 
and  should  be,  fireproof.  The  home  of 
tomorrow  will  be. 


The  American  Consul  at  Port  Eliza- 
beth, South  Africa,  reports  that  the 
municipality  of  Port  Elizabeth  will  be 
in  the  market  for  a  considerable  quan- 


tity of  cement  to  be  used  in  connection 
with  the  improvements  at  the  mouth  of 
Baakens  River.  A  channel  of  concrete 
is  to  be  made  100'  wide  and  1,G00'  long. 


Climbing   Towers   with   Automo- 
biles 

New  uses  for  concrete  never  cease. 
The  latest  is  a  concrete  automobile 
sightseeing  tower,  which  it  is  proposed 
to  construct  in  Denver.  It  is  to  be 
200'  high  and  200'  square  at  the  base 
and  to  have  encircling  it  an  automobile 
road  up  which  cars  may  run  with  ease, 
for  the  miximum  grade  will  be  13%. 
The  distance  by  the  road  from  bottom 
to  top  will  be  1,500',  and  on  top  will  be 
a  100-ft.  square  platform  on  which  the 
machines  can  be  parked  without  diffi- 
culty.   The  estimated  cost  is  $100,000. 

The  tower  is  elaborate  in  conception 
and  promises  to  afford  a  means  whereby 
automobile  tourists  may  see  the  moun- 
tains from  the  city  of  Denver  without 
leaving  their  cars. 


lEW    Showing   the    Floor    C 
cinforccd    concrete    studding. 


Is   there   any 


shown 
^clopin 


nails   arc   of   cl.iy    lilc    will. 
should  not  be  concrete  tile? 

(mediate  foreground  is  shown  in  detail  the  centering  required.  In  the 
the  tile  with  the  sloping  shoulders.  In  the  foreground  at  the  right  is  .si 
g  a  heavy  rectangular  "T"  section 
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We  learn  best  by  doin^.  This  department  is  a  place  of 
exchangee  between  those  men  who  know  from  specialized  ex- 
perience and  those  men  who  want  to  know.  The  Biscnssions 
are  specific  and  direct.  In  the  followlngr  pag'es  the  topical 
heads  show  the  many  lines  of  activity  in  the  concrete  field 
which  are  covered.  Questions  and  Discussions  are  cordially 
invited 


321.     Using  Paraffin  Gasoline  So- 
lution to  Waterproof  Concrete 

"Will  you  tell  me  zvhat  grade  of  para- 
ffin is  employed  for  ■waterproofing  pur- 
poses as  mentioned  in  the  articles  page 
87,  of  the  Feb.,  1913,  issue?  Will  it 
dissolve  like  that  in  gasoline  or  is  it 
better  to  warm  it  a  little,  and  what  pro- 
portions of  gasoline  and  paraffin  must 
be  employed?  What  proportions  for 
linseed  oil  must  be  used?  I  have  tried 
linseed  oil  but  without  very  good  results. 
I  believe  paraffin  will  be  preferable.  Is 
the  result  permanent?" 
321.    Discussion  by  Ign.  Bilodeau* 

In  my  experience  with  this  problem 
I  used  pure  refined  paraffin,  dissolved 
in  gasoline,  using  just  enough  gasoline 
so  that  it  will  flow  when  the  tempera- 
ture is  at  about  55°  or  60°.  With  this 
preparation  I  painted  a  block  severely 
exposed  to  the  weather  in  a  corner 
of  my  factory.  This  block  was  made 
on  a  Palmer  machine  about  five  years 
ago,  using  a  1 :3  mi.x  for  the  face. 

The  block  that  was  painted  has  a 
plain  face  and  near  it,  somewhat  less 
exposed,   is  a   rock-face   block. 

When  I  painted  these  block  three 
months  ago  with  the  above  preparation 
they  were  perfectly  waterproof,  but  re- 
cently I  went  out  to  test  them  and 
threw  some  water  on  both  block.  The 
plain  block  showed  practically  the  same 
absorption  as  the  other  block  in  the 
wall,  while  the  rock-faced  block,  which 
is  a  little  less  exposed  to  the  weather. 
is  still  waterproof,  but  not  so  much  as 
before. 

Perhaps  if  I  had  applied  two  coats 
of  this  gasoline-paraffin  solution  the  re- 
sults might  have  been  better. 

S25.     Cinder  Foundation  in  Side- 
walk Construction 

"We  should  he  glad  to  hear  from 
authoritative  sources  some  expressions 
of  opinion  relative  to  comparative  merits 
of  concrete  sidewalks  with  and  without 
drainage  foundation,  using  as  a  basis  for 
comparison,  a  4-in.  thick  slab  of  concrete 
laid  on  a  cinder  cushion  8"  in  thickness, 
or  a  4-in.  thick  slab  of  concrete  laid  on 
a  solid  dirt  bottom,  urithout  any  cinders 
or  other  provision  for  drainage.  Our 
own  experience  has  been  that  the  latter 
method  is  equally  as  good  as  the  former, 
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if  not  a  shade  better,  other  things  be- 
ing equal  as  to  material  and  workman- 
ship, but  zve  should  like  some  expres- 
sions from  engineers  and  others  in  the 
trade  as  to  which  of  the  methods,  if  any, 
is  either  considered  standard,  or  tending 
to  become  so. 

"In  this  connection,  we  should  like  to 
know  whether  or  not  it  is  usual  in  the 
case  of  the  cinder  foundation  being  re- 
quired, to  demand  tluit  the  cinders  bt 
passed  through  a  %-in.  screen,  assuming 
that  the  cinders  are  a  good  grade  of 
factory  cinders,  zvith  the  usual  amount 
of  fine  material,  but  free  from  waste  or 
rubbish.  We  have  been  in  the  habit  of 
using  the  cinders  as  they  come  to  us, 
but  we  are  now  asked  to  screen  them 
through  a  %-in.  screen,  on  the  engineer's 
interpretation  of  the  clause  'clean  steam 
cinders'  used  in  the  specifications. 

"Is  the  specification  referred  to  not 
unusually  strict,  and  arbitrary  in  gen- 
eral, and  if  required  to  be  lived  up  to 
in  its  entirety,  would  it  not  make  the 
cost  of  sidewalks  laid  in  strict  conform- 
ity with  it  a  very  expensive,  not  to  say 
an  almost  prohibitive,  job? 

"We  should  be  obliged  for  your  opin- 
ion relative  to  the  following  terms  from 
the  sidewalk  ordinance  under  which  we 
are  now  working: 

'clean  steam  cinders' 

'clean.  Sharp,  screened  sand'  (used  in 
the  concrete) 

'covering  and  keeping  moist  for  three 
days' 

"We  are  trying  to  have  a  change  made 
in  the  specifications  which  will  allow  of 
good  work  for  less  money  than  is  en- 
tailed in  laying  the  sideivalks  strictly  ac- 
cording to  sample  specification  and  your 
good  advices,  and  those  of  correspond- 
ents will  be  appreciated." 
333.    Discussion  by  S.  W.  lIoFrM.\N* 

One  of  your  correspondents  in  your 
Aug.,  1913,  issue  very  earnestly  solicits 
comments  from  those  who  have  had 
experience  in  laying  concrete  sidewalks 
with  cinders.  I  thought  it  may  be  in- 
teresting for  him  and  some  of  your 
other  readers  of  Concrete-Cement  .'\c.e 
to  hear  from  one  who  has  had  about 
30  years'  experience  in  laying  concrete 
sidewalks. 

To  lay  a  concrete  sidewalk,  that  I 
felt  safe  in  guaranteeing  for  5  years  to 
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10  years,  I  decided  years  ago  that  S" 
of  clean  cinder  cushion  was  the  mini- 
mum to  be  used,  3^4"  of  good  wet  con- 
crete for  base,  sand  mortar  not  to  be 
poorer  than  1:3;  top  dressing  Y^"  thick; 
mortar  or  mixture  not  poorer  than  1 :2. 
Sections  should  be  cut  entirely  through, 
making  each  block  independent.  Blocks 
should  not  be  over  4  ft.  square  for  4-in. 
work. 

Occasionally  I  have  observed  con- 
crete sidewalks  laid  as  above  described 
raise  2"  in  hard,  freezing  weather,  and 
then  settle  back  to  their  original  posi- 
tions. If  they  had  not  had  good  cinder 
cushions  there  might  have  been  une- 
qual expansion,  and  danger  of  cracks. 

I  have  noticed  recently  large  stretches 
of  4-in.  concrete  sidewalks,  laid  direct- 
ly on  the  ground,  that  have  passed  the 
cold  winter  of  1911  and  1913  and  re- 
mained perfect.  And  consequently  there 
are  very  few  cinders  being  used  in  our 
town.  Sidewalk  men  have  become  very 
bold  since  such  good  results  have  been 
obtained  without  cinders,  withstanding 
the  very  severe  winter  of  1911  and  1913. 
But  there  is  a  condition  existent  that 
many  do  not  think  of.  In  the  winter 
in  question  it  froze  up  very  dry  to 
start  with,  thus  preventing  any  subse- 
quent rains  from  penetrating  under  the 
walks.  Had  it  rained  considerably, 
moistening  the  earth  at  the  edge  and 
under  the  walks  previous  to  the  freeze- 
up.  the  expansion  might  have  been  con- 
siderably more  and  uneven,  and  there 
would  be  a  different  story  to  tell. 

Of  course,  where  the  ground  is  not 
natural,  but  has  been  filled,  the  foun- 
dation could  not  be  uniform,  and  judg- 
ment would  have  to  be  used  in  pre- 
paring it  so  that  there  would  not  be 
any   settlement. 

In  regard  to  screening  steam  cinders, 
I  do  not  think  this  is  necessary,  if  you 
get  the  average  run  as  they  come  from 
the  furnace.  But.  if  they  are  so  full 
of  dust  that  the  foundation  is  not  suf- 
ficiently porous,  the  dust  ought  to  be 
screened  out. 

I  have  walks  that  have  been  laid  from 
20  years  to  30  years,  cinders  used  just 
as  they  came  from  the  furnace,  and 
they   still   remain   in   perfect   condition. 


337.     Silicate  of  Soda  Paint 

"Some  time  ago  the  following  formula 
was  given  to  us  to  make  a  paint  for  con- 
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Crete   work,    claiming    that   it    could    be 
washed  and  scrubbed: 

Silicate  of  Soda — ;V  grade. ..  .i  gal. 

Oxide  of  zinc  ground  in  water,  .i  lb. 

Flour  marble  enough   to   make   the 

whole   to   the    consistency   of  paint. 

We  have  follozvcd  the  directions  and 
it  gives  a  beautiful  white,  but  it  comes 
off  and  peels.  IVe  then  reduced  the  sili- 
cate to  about  20°  Beautne  and  it  does 
not  entirely  come  off.  When  you  rub  it 
with  the  finger,  once  dried,  some  powder 
comes  off. 

Will  you  please  tell  me  the  cause  of 
that  trouble  and  the  remedy  f 

If  you  know  of  any  work  on  silicate 
of  soda  paints  for  concrete,  will  you 
please  advise  me  the  name  of  the  work, 
that  of  the  firm  who  sells  it,  and  if  pos- 
sible, the  price?" 
337.     Discussion  bv  C.  S.  Neal* 

The  use  of  soluble  silicate  of  soda  or 
water  glass  is  quite  old.  It  is  based 
on  the  supposition  that  this  material 
is  soluble  in  very  hot  water  only,  and 
is  not  affected  by  cold  water,  so  that 
it  can  be  dissolved  into  a  solution  and 
painted  and  when  the  water  has  evap- 
orated there  is  a  film  left  that  cannot 
be  washed  off  by  the  rain. 

We  have  never  seen  in  practice  cases 
in  which  the  silicate  has  been  able  to 
withstand  the  action  of  rain  for  any 
length  of  time.  The  quick  chalking 
might  have  been  caused  by  adding  too 
much  water,  but  the  silicate  of  soda  is 
never  a  strong  enough  binder  to  over- 
come entirely  the  tendency  toward 
chalking.  Nor  is  it  elastic  enough  to 
stand  the  expansion  and  contraction, 
due  both  to  swelling  caused  by  mois- 
ture and   expansion  by  heat. 

Along  these  lines,  the  U.  S.  Govt, 
standard  lighthouse  whitewash  formula 
would,  we  think,  be  better  or  a  formula 
which  calls  for  a  small  quantity  of 
casein    for   a   binder.' 

We  think  that  most  of  the  paint  man- 
ufacturers, at  one  time  or  another,  have 
tried  to  use  silicate  of  soda  paints,  with 
unsatisfactory  results,  but  we  do  not 
know  at  present  of  any  of  the  large 
houses  that  put  out  such  an  article  and 
stand  behind  it. 

They  probably  all  have  formulas  and 
would  be  willing  to  make  a  silicate  of 
soda  paint  on  their  own  formula  or 
upon  the  one  mentioned  above,  but  we 
think  you  will  find  that  any  brand  of 
high  grade  paint  will  give  more  satis- 
faction. We  doubt  that  any  silicate  of 
soda  paints  will  ever  answer  the  pur- 
pose referred  to  above. 


828.     Lye  and  Alum  Waterproof- 
ing 
"Will  concentrated  lye  and  alum  make 
o  waterproofing  compound?" 

328.     Editorial  Discussion 

In  Cement  Age  for  May,  1911,  J.  R. 
Bayliss,  then  at  Palestine,  Tex.,  de- 
scribed   the    method    of    waterproofing 


'The  reader  is  referred  to  the  discussion  of 
the  U.  S.  Governmrnl  formtil.1  for  liRht- 
house  white-wash,  published  under  item  307 
in  the  May  1013,  and  Oct.  1013,  issues 


roofs  with  lye  and  alum.  The  article 
follows : 

While  in  charge  of  the  construction 
of  a  hydro-electric  water  and  light 
plant  for  the  city  of  Lawrenceburg, 
Tenn.,  several  years  ago,  we  used  re- 
inforced concrete  for  the  construction 
of  the  roofs  of  the  power  house  and 
pumping  station.  These  buildings  have 
been  in  use  nearly  three  years  without 
any  leaks  through  the  roofs.  The  plant 
consists  of  a  concrete  dam,  tunnel 
through  rock,  power  house  with  elec- 
tric generator  and  turbines,  two  rein- 
forced concrete  pipes  from  the  tunnel 
to  the  turbines,  and  an  electric  pumping 
station  half  way  between  the  power 
house  and  town.  The  pumping  station 
is  a  small  concrete  building  containing 
the  pump  and  motor,  and  is  built  over 
a   large   spring. 

Both  buildings  are  of  the  ordinary 
type  of  concrete  construction,  with 
roofs  and  floors  of  reinforced  concrete. 
The  roof  on  the  pumping  station  is 
6"  thick;  5^"  of  1:3:4  concrete,  and 
]i"  of  1:3  mortar  finish.  The  concrete 
was  placed  in  a  plastic  condition  and 
tamped  lightly  into  place  to  insure  no 
voids  being  left.  The  mortar  finish  was 
applied  immediately  after  the  concrete, 
and  finished  off  smooth  like  a  sidewalk 
as  soon  as  possible,  which  was  about 
the  time  it  began  to  take  its  initial  set. 

A  lye  and  alum  solution  was  used  in 
the  mortar  finish.  One  lb.  of  concen- 
trated lye  and  5  lbs.  of  alum  were 
mi.xed  in  2  gals,  of  water.  One  part 
of  this  solution  to  about  30  parts  of 
water  was  used.  When  the  mortar  fin- 
ish was  beginning  to  take  its  permanent 
set  it  was  painted  with  two  coats  of 
the  solution  mixed  with  neat  cement  in 
about  the  proportion  of  1  pint  of  solu- 
tion to  2   lbs.   of  cement. 

The  same  process  was  used  in  the 
construction  of  the  roof  on  the  power 
house.  These  roofs  have  been  in  use 
nearly  three  years  and  show  no  hair 
cracks   nor   leaks. 

There  are  two  reinforced  concrete 
pipes,  4'  in  diameter  and  6"  thick,  lead- 
ing from  the  tunnel  to  the  turbines. 
One  of  them  was  waterproofed  on  the 
inside,  in  the  same  manner  as  the  roofs, 
except  that  the  mortar  finish  was  ap- 
plied after  the  forms  were  removed. 
The  other  one  was  plastered  on  the  in- 
side with  yi"  of  1 :2  cement  mortar 
without  using  any  of  the  waterproofing 
compound.  Both  pipes  are  under  a 
head  of  about  13  ft.  of  water,  and 
neither  one  has  shown  any  signs  of 
leakage.  I  doubt  that  the  lye  and  alum 
solution  was  of  as  much  importance 
in  making  the  concrete  impermeable  as 
rare  in  mixing  and  placing  it.  These 
l)uildings  were  designed  by  Walter  0. 
Kirkpatrick.   Jackson.    Miss. 


328.  Discussion  by  John  R.  Bayliss* 
[This  discussion  is  contained  in  a  let- 
ter received  from  Mr,  Bayliss  under 
date  of   Oct.  6,  1913.— Editors.] 

Last  summer  I  was  in  Lawrenceburg 
and  examined  these  roofs.  They  were 
in  perfect  condition  and  showed  no 
signs  of  leakage  except  at  a  few  points 
where  joints   were  made.     These   were 
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easily  stopped,  but  the  condition  shows 
that  extreme  care  must  be  taken  in 
making  joints.  I  believe  that  expan- 
sion joints  should  be  about  20  ft.  apart, 
for  the  variations  in  temperature  will 
cause  cracks  in  concrete,  even  though 
it  is  heavily  reinforced,  if  the  joints  are 
too  far  apart. 

I  had  occasion  to  construct  another 
roof  on  a  small  pumping  station  at  Jel- 
lico,  Tenn.,  about  a  year  ago,  using  the 
same  method  of  waterproofing.  It  has 
a  slope  of  l"  to  12",  and  has  shown 
no  signs  of  leakage. 

There  is  one  omission  in  the  article 
of  May.  1911,  that  might  need  further 
explanation.  It  should  be  emphasized 
that  the  lye  and  alum  solution  was 
used  in  the  concrete  as  well  as  in  the 
mortar  finish  on  the  roof  of  the  power 
house  and  feeder  pipes,  except  in  the 
mortar  finish  of  one  of  the  feeder  pipes, 
as  stated. 

331.     Cement  Grout  in  Oil  Shafts 

"In  this  country  there  are  thousands 
of  oil  wells.  The  formations  are  varied, 
mostly  shale  and  clay,  with  strata  of 
lime.  We  now  propose  sinking  wells 
where  the  principal  formation  is  soil 
and  clay.  In  many  places  no  rock  of 
any  character  is  encountered  at  all,  even 
at  1,000  ft.  depth.  The  difficulty  is  that 
after,  say  too  ft.,  the  walls  above  where 
the  tools  are  working  will  give  way  and 
cave  onto  the  tools.  Usually  the  water 
used  with  the  action  of  the  tools  leaves 
a  smooth  mud  wall  which  will  stand 
until  the  well  is  finished  and  the  casing 
is  inserted,  or  until  either  sand  or  rock 
is  struck  and  the  casing  placed  in  to  that 
depth.  Then  the  smaller  tools,  etc.,  work 
inside  this  casing  to  the  lozver  depth. 

Now,  what  we  are  seeking  informa- 
tion on  is: 

1st — Can  we  make  a  thin  cement  mi.r- 
ture  and  use  instead  of  water  alone? 
Would  the  cement  be  forced  into  the 
wall  sufficiently  so  that  when  the  bailer 
lifts  out  the  product  of  mud  and  cement, 
the  cement  left  on  the  wall  would  set 
sufficiently  to  stand  while  the  bailer  was 
lifted  out,  emptied,  refilled  and  returned 
and  proceeded  to  go  another  screw 
length  i}i  depth,  about  6  ft.? 

2nd — What  mi.rture  would  you  make? 
What  is  the  probable  quickest  time  pos- 
sible for  it  to  set?  Is  any  special  make 
of  cement  necessary?  Do  you  think  it 
would  penetrate  the  walls  of  the  hole 
(6"  at  bottom  to  13"  at  the  top)  to  hold 
a  soft  or  caving  foundation?  So  as  to 
make  the  best  possible  time  in  drilling, 
the  time  consumed  in  drilling  a  6  ft. 
scew  and  bailing  out  would  require  from 
20  min.  to  30  min.  Could  the  cement  be 
made  so  as  to  set  in  that  time?" 
331.    Discussion  by  Van  H.  Manning* 

Relative  to  the  use  of  cement  grout 
in  oil  shafts,  the  engineer  in  charge  of 
such  investigations  advises  that  it  Is 
very  doubtful  that  it  would  be  possible 
to  get  a  coating  of  ceinent  on  the  wall 
of  the  hole  of  sufficient  stability  to 
be  of  any  use.  Where  cement  is  used 
to  reinforce  caving  ground,  some  meth- 
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od  of  forcing  the  cement  into  place 
is  necessary  and  sufficient  time  must  be 
allowed  to  enable  the  cement  to  set 
thoroughly. 

If  cement  mortar  having  the  initial 
set  within  half  an  hour  be  simply 
smeared  on  the  wall  and  drilling  tools 
run  as  soon  as  the  bailer  is  withdrawn 
it  is  not  likely  that  much  of  the  cement 
will  penetrate  the  wall  or  that  it  will 
fail  to  be  dislodged  while  still  green 
by  the  drilling  tools. 

*     *    * 
333.     Permanence    of   Concrete 
Silos 

"In  talking  with  a  large  stockman  in 
this  vicinity  who  is  considering  the  con- 
struction of  several  silos,  he  has  ad- 
vanced the  objection  to  concrete  con- 
struction on  the  grounds  that  there  is  a 
chemical  reaction  between  the  concrete 
and  ensilage  which  spoils  the  latter  for 
a  distance  front  the  wall. 

"He  also  states  that  he  has  heard  that 
the  acid  in  the  ensilage  has  a  deteriorat- 
ing action  on  the  concrete  which  will 
eventually  cause  the  concrete  to  crum- 
ble. Can  you  give  me  any  information 
in  regard  to  this?" 
333.    Discussion  by  C.  M.  Long* 

Regarding  the  effect  of  ensilage  on 
concrete  silos,  I  have  never  seen  any 
chemical  effect  of  the  ensilage  in  any 
concrete  silo  that  I  have  ever  seen  and 
I  have  seen  perhaps  a  hundred  silos  of 
various  kinds,  such  as  monolithic  wall, 
concrete  block  and  concrete  stave,  metal 
lath  plastered  and  the  plastered  silo. 
If  the  ensilage  should  produce  an  acid 
strong  enough  to  act  upon  the  cement 
it  would  certainly  be  a  ver\'  danger- 
ous substance  to  put  into  the  stomach 
of  any  living  animal.  I  have  seen  a 
few  silos  of  the  concrete  block  type, 
where  the  ensilage  spoiled  around  the 
edges.  This  is  due  to  the  fact  that 
in  making  some  block  it  is  necessary 
to  use  a  very  dry  mix  and  this  makes 
the  concrete  porous,  which  causes  ab- 
sorption of  the  moisture  from  the  en- 
silage and  causes  it  to  spoil.  When 
these  silos  are  plastered  with  a  rich 
coat  of  cement  the  ensilage  will  no 
longer  be  lost  in  this  way.  In  the 
later  days  in  monolithic  silos,  where  a 
very  wet  "batch"  is  used,  I  have  never 
seen  any  spoiling  of  the  feed.  If  the 
structure  is  properly  put  up  it  will  keep 
the  feed  as  well  as  any  thing  I  have 
ever  seen. 
Proper  PlUlng   ITecessary 

Much  of  the  lost  ensilage  attributed 
to  the  structure  is  merely  due  to  the 
faulty  method  of  filling  the  silo.  Un- 
less the  ensilage  is  packed  thoroughly 
around  the  edges,  sufficient  air  will  be 
retained  to  produce  bad  ensilage.  This 
will  happen,  regardless  of  the  kind  of 
silo  used. 

I  have  known  a  tar  coating  prepara- 
tion as  well  as  a  rich  cement  prepara- 
tion to  be  used  on  stave  or  cement 
block  silos  to  make  the  walls  imper- 
vious. We  are  recommending  the  solid 
wall  cement  silo  unhcsitatinely  and  a 
great  number  have  been  built  in  this 
vicinity.  They  are  giving  uniform  sat- 
isfaction. 

•Farm  Helper,   Warrcnburg.   Mo. 
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335.     Concrete    Slabs    for    Filter 
Work 

■'/  have  occasion  to  make  some  cement 
slabs  about  i8  ins.  x  ^4  ins.  sq.  and  as 
thin  as  possible.  These  should  stand  or- 
dinary handling  and  yet  be  porous 
enough  for  a  filter. 

I  don't  want  slabs  thicker  than  Yz"  or 
}i".  I  want  as  light,  thin  and  strong 
slabs   as   will   stand    ordinary    handling. 

I  have  thought   that  a  proportion  of 
sawdust  might  make  it  porous  enough. 
ll'hat  information  can  you  give  me?" 
335.    Discussion  by  W.  E.  Wagner* 

In  regard  to  this  problem  of  concrete 
filter  slabs,  1  am  afraid  that  the  in- 
quirer is  in  for  a  disappointment,  for 
he  calls  for  strength  and  weakness  in 
the  same  article.  To  allow  the  perco- 
lation of  water  through  concrete,  the 
latter  must  be  porous,  and  I  would 
suggest  his  trying  suitably  screened 
cinders  with  very  little  sand.  I  think, 
also,  a  porous  concrete  could  be  ob- 
tained with  sawdust,  by  afterward  sub- 
jecting the  slabs  to  heat  sufficient  to 
burn  out  the  sawdust,  but  I  am  ex- 
tremely doubtful  of  the  possibility  of 
slabs  being  made  porous  and  at  the 
same  time  retain  sufficient  strength  to 
stand  much  handling,  if  only  Vz"  or 
Yi"  thick,  especially  as  any  reinforce- 
ment would  soon  rust  away,  though  if 
the  reinforcement  were  galvanized  it 
would  retard  the  destruction  of  the 
steel. 


345. 


Chimney     Construction 
Monolithic  Cottages 


"/  am  planning  to  build  several  poured 
concrete  houses  and  want  to  know  the 
best  way  of  building  concrete  chim- 
neys. What  advice  can  you  give  me?" 
34.5.    Discussion  by  P.  H.  BosworthI 

Regarding  the  subjecit  of  concrete 
chimneys  in  poured  concrete  buildings, 
I  fail  to  see  any  difficulties  to  be  met 
or  overcome  by  anybody  who  has  prog- 
ressed far  enough  to  erect  a  satisfac- 
tory form  to  enclose  the  walls  of  the 
building  itself.  These  forms  will  nat- 
urally take  care  of  the  outside  of  the 
chimney ;  the  smoke  flue  may  be  formed 
with  wood,  terra  cotta  or  black  iron 
stove  pipe.  Terra  cotta  is  the  best,  as 
it  forms  a  protective  lining  against  the 
heat  from  the  fireplace.  Common  black- 
iron  stove  pipe  is  the  cheapest  material 
to  use  to  form  the  smoke  flue ;  but  it 
will  burn  and  rust  out  in  time. 

A  wood  core  forms  the  poorest  flue, 
as  it  is  almost  impossible  to  get  the 
core  out  without  injuring  the  concrfte 
work.  If  it  is  burned  out  the  heat 
will  invariably  crack  the  concrete.  A 
collapsible  wooden  or  metal  form  may 
be  made  to  form  the  firebox  or  a  pat- 
ent grate  may  be  set  in  place  and  the 
concrete  poured  around  it,  fastening  it 
in  place  and  saving  the  necessity  of 
making  a  form.  Carrying  the  possi- 
bilities still  further,  molds  of  either 
glue  or  plaster  may  be  made  and  set 
in  place  that  will  form  the  mantelpiece 
and  the  chimney  breast  at  the  same 
time. 

•Toronto,    Ont.  „        _        _ 

tMgr.  Bosworth  Construction  Co.,  San  Fran- 
cisco, Cal. 


348.    Casein  as   a  Waterproofing 
Material. 

"Can  you  advise  us  whether  or  not 
casein,  made  from  milk,  is  on  the  mar- 
ket as  a  commercial  commodity?'  We 
are  interested  in  the  possibility  of  its 
use  in  the  preparation  of  waterproof 
coatings  for  concrete." 

348.  Discussion  by  Prof.  E.  E.  Ware* 
The  protection  of  concrete  structures 

demands  that  the  coating  used  be  im- 
pervious to  water,  as  it  has  been  shown 
quite  definitely  (Eng.  News,  Vol.  66 — 
A.  H.  White)  that  the  disintegration 
of  concrete  under  weather  conditions 
is  largely  due  to  the  expansion  and 
contraction  caused  by  alternate  wetting 
and    drying. 

It  is  the  opinion  of  the  writer  that 
casein  preparations  do  not  serve  this 
purpose  so  well  as  do  some  of  the  other 
more  waterproof  materials,  although 
from  a  decorative  standpoint  they  do 
well  enough  to  make  their  use  perm.is- 
sable  when  the  danger  from  expansion 
and  contraction  is  at  a  minimum,  and 
the  cost  of  the  better  luaterials  prohib- 
its their  use. 

349.  Cost  of  Operating  Salaman- 
ders. 

"Can  you  tell  us  how  much  it  costs 
to  operate  salamanders  when  running 
concrete  work  in  cold  weather?  This 
question  naturally  resolves  itself  into 
the  size  of  the  salamander,  the  price 
of  the  fuel,  and  the  amount  the  sal- 
amander is  croivded  for  heat.  We  shall 
appreciate  some  first-hand  information 
on  this." 
340.     Discussion  by  W.  P.  Anderson! 

In  reference  to  cost  of  salamanders 
in  protecting  concrete  in  cold  weather, 
not  only  is  it  necessary  to  enclose  the 
form  work  Ijut  to  heat  the  concrete 
material  before  mixing.  In  a  large 
job  which  we  had  in  Detroit  last  win- 
ter, we  kept  a  separate  record  of  the 
cost  for  protection  which  included  the 
labor  cost  in  placing  pipe,  etc.,  neces- 
sary for  heating  our  material,  labor  of 
placing  burlap  around  the  outside  of 
building  between  the  column  forms,  and 
the  labor  of  attending  tlie  salamanders. 

It  was  a  very  mild  winter  for  De- 
troit and  of  course  we  did  not  have  to 
protect  all  the  concrete  in  the  build- 
ing, as  early  in  .\pril  it  got  warm 
enough  to  discontinue  most  of  the  pro- 
tection work.  We  would  say,  however, 
that  we  concreted  between  3,000  cu.  yds. 
and  4,000  cu.  yds.  on  which  protection 
was  required  and  the  labor  cost  of  this 
protection  came  to  about  18c  a  cu.  yd. ; 
the  material  cost,  including  coke,  cur- 
tains, straw  and  incidentals,  amounted 
to  about  20c  to  25c  per  yd.  Of  course, 
costs  on  protection  vary  greatly  in  ac- 
cordance with  cost  of  fuel,  size  and 
shape  of  huilding  and  the  average  tem- 
perature. In  connection  with  the  use 
of  salamanders  we  also  burn  up  some  of 
the  scrap  lumber  left  over  from  the 
form  work.  It  is  questionable,  however, 
that  this  is  any  creaper  than  coke  on  a 
large  job,  as  the  labor  of  atttending  the 

•Univ.  of  Mich.,  Ann  Arbor,    Mich. 

tPres.  Ferro  Concrete  Const.  Co.,  Cincin- 
nati 

'For  discussion  of  this  question,  6ce  page 
228. — Editors 
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salamanders  where  coke  is  used  is  much 
less  than  where  wood  is  used. 

349.  Discussion  by  James  Bentley* 
The  weather  conditions,  the  condi- 
tions of  the  work,  price  of  fuel,  type 
of  salamanders  and  the  men  in  charge, 
all  have  such  a  large  bearing  on  the 
cost  that  it  is  nearly  impossible  to  set 
any  figures  that  have  any  value. 

We  find  that  the  large,  flat  salamand- 
ers with  a  cast  iron  grate  in  the  bottom 
and  plenty  of  room  for  draught  below 
are  the  best  type.  The  best  grade  of 
coke  is  none  too  good  to  burn  in  them. 

We  find  that  the  cost  of  operating 
one  of  these  for  24  hrs.  is  anywhere 
from  50  cts.  to  $1.50,  depending  upon  a 
thousand    different    conditions. 

350.  Stone  Dust  as  Concrete  Ma- 
terial. 

"/  am  planning  to  build  a  cellar  31' 
X  4f  and  7'  tiigh,  using  stone  masonry. 
A  new  state  road  just  put  in  near 
here  and  at  the  stone  crusher  is  a  big 
pile  of  the  dust  or  finely  ground  stone, 
which  can  be  bought  cheap.  Sand  is 
hard  to  get  and  poor  when  it  is  found. 
Can  I  use  this  stone  just  rvith  Port- 
land cement  to  make  a  mortar?" 
352.    Discussion  by  Albert  MovERf 

Stone  dust  can  be  used  for  concrete 
instead  of  sand,  with  excellent  results 
The  house  I  built  in  South  Orange, 
N.  J.,  in  1907,  which  is  of  exposed 
selected  aggregates,  the  aggregates  ex- 
posed by  means  of  scrubbing  the  sur- 
face while  the  concrete  was  green,  is 
monolithic  concrete  in  which  no  sand 
whatever  was  used.  Trap  rock  screen- 
ings were  used.  All  that  passed  through 
a  !4-in.  mesh  was  figured  as  sand  in  pro- 
portioning these  aggregates. 

I  have  seen  a  briquette  made  in  a 
laboratory  in  Boston,  mixed  1:2^,  using 
Portland  cement  and  stone  screenings 
passing  through  a  'A-m.  mesh,  which 
at  the  end  of  two  years'  time,  when 
broken,  showed  a  tensile  strength  of  a 
trifle  over  1,000   lbs.  per  sq.   in. 

In  using  stone  screenings,  the  screen- 
ings should  be  from  hard  stone,  such 
as  trap  rock,  granite  or  very  hard  lime- 
stone. They  should  be  graduated  in 
size  of  particles  with  not  too  much  dust 
present. 

The  writer  analyzed  a  sample  of  trap 
rock  from  the  quarries  at  Snake  Hill, 
N.  J.,  and  sample  all  passed  through 
a  ^-in.  mesh.  I  took  a  total  of  42 
15/64  oz.  and  passed  it  through  the 
sieves  with   the    following   result : 

Collected  on  No.  10  sieve 20'?^ 

Collected  on  No.  20  sieve 9^9^ 

Collected  on  No.  30  sieve 3*%4 

Collected  on  No.  50  sieve 33%.t 

Passing  through  No.  50  sieve 5%4 

Making  the  test  for  voids,  100  c.  c. 
of  these  trap  rock  screenings  were 
placed  in  100  c.  c.  of  water,  placed 
gradually  so  that  the  air  was  expelled, 
and  the  water  rose  to  166  c.  c.  This 
is  equivalent  to  34%  voids,  a  percentage 
lower  than  is  usual  in  some  of  the  best 
sands.     This   would   allow   a   safe   pro- 

•VicePres.  A.  Benilty  &  Sons  Co.,  To- 
ledo, O. 

tM(fr.  Saleii  Dcpt.  Vulcanite  Portland  Ce- 
ment Co.,  N.  Y.  C. 
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portion  of  1  part  of  Portland  cement, 
2J4  parts  screenings. 

Proportioning  concrete,  using  these 
screenings — suppose  a  cu.  ft.  of  crushed 
trap  rock  all  collected  on  a  %-m.  mesh 
and  all  passing  through  a  lJ4-in.  mesh, 
weighed  110  lbs.  per  cu.  ft.  There 
would  be  39%  voids  and  this  would 
indicate  a  proportion  in  concrete  of 
1  :2J4  :7  to  bring  about  maximum  densi- 
ty. 

Contrary  to  theory,  but  a  fact  which 
has  often  been  noted,  concrete  made 
of  stone  screenings  instead  of  sand  will 
settle  into  a  denser  mass,  the  texture 
will  apparently  be  closer,  and  such  a 
concrete  will  allow  the  removal  of 
forms  at  a  very  much  earlier  period 
than   if   sand   were  used. 

I  think  it  perfectly  safe  to  use  these 
screenings  if  made  from  hard  stone,  if 
not  over  25%  is  passed  through  a  No. 
50  sieve.  It  is  perfectly  correct  premise 
that  even  the  smallest  particle  of  dust 
is  as  strong  in  proportion  as  the  stone 
from  which  it  came.  The  graduation 
in  size  of  particles  is  what  is  desired 
and  therefore  a  limit  as  to  the  number 
of  fine  particles  present  should  be  in 
the  specifications  because  all  the  fine 
particles  may  be  of  the  same  diameter 
and  not  graduated  in  size ;  25%  of  fine 
particles,  if  compared  with  tests  on  sand, 
is  a  perfectly  correct  proposition. 

Cow  Bay  sand,  which  is  used  almost 
exclusively  around  New  York  City,  con- 
tains usually  from  20%  to  25%  fine 
particles ;  that  is  all  which  would  pass 
through   a   No.   50   sieve. 

Rockaway  sand,  a  beach  sand  found 
on  the  south  shore  of  Long  Island, 
contains  approximately  65%  of  particles 
which  will  pass  through  a  No.  50  sieve, 
although  this  very  same  sand,  when 
mixed  up  into  briquettes  in  the  propor- 
tions of  1  part  cement  and  2^  parts 
Rockaway  sand,  gives  a  tensile  strength 
at  7  das.  of  255  lbs.  per  sq.  in.  and  at 
28   das.,  334  lbs. 

I  have  no  extended  tests  on  briquettes 
made  with  stone  screenings,  but  am 
firmly  convinced  that  if  such  tests  were 
made  and  the  voids  properly  calculated, 
even  though  there  were  present  30% 
of  particles  which  have  passed  through 
a  No.  50  sieve,  higher  tensile  strains 
would  be  obtained  at  28  das.  than  with 
even    the   best   of   sands. 


351.     Light  and   Dark   Pavement 
Surfaces 

"There  is  still  some  prejudice  in  our 
locality  against  concrete  sidewalks  on 
account  of  the  glare.  The  same  argu- 
ment has  been  brought  against  concrete 
for  pavement  work.  Concrete,  as  it 
dries,  cures  and  ages  becomes,  of  course, 
a  rather  grayish  white  and  when  people 
are  used  to  darker  pavement  materials 
it  docs  seem  to  have  a  glare.  We  know 
that  this  glare  could  be  eliminated  by 
the  use  of  lamp-black  or  other  coloring 
materials.  What  we  want  to  know  now 
is  whether  or  not  a  darkened  pavement 
is  any  cooler  than  one  of  the  ordinary 
concrete  color.  Have  any  experiments 
been  made  along  this  tine?" 


351.  Discussion  by  Cl.\rk  R.  M.\ndigo* 
It  is  my  opinion  that  a  darkened  con- 
crete pavement  would  be  cooler  than  a 
lighter  colored  concrete  pavement.  Of 
coQrse,  it  is  a  well  known  principle  that 
certain  colors  absorb  heat  and  others 
reflect  the  heat,  white  being  the  greatest 
reflector  and  black  the  greatest  absorb- 
ent. This  would  make  the  darkened 
pavement  probably  have  a  slightly  high- 
er internal  temperature,  but  it  is  the 
white  glaring  pavement  which  reflects 
the  heat  of  the  sun  at  the  hottest  part 
of  the  day,  which  is  the  least  desirable 
from  a  color  standpoint. 

It  is  my  opinion,  therefore,  although  I 
have  laid  no  specially  colored  pavement, 
that  a  dark  gray  color  would  be  much 
better  than  the  ordinary  white  concrete. 
It  also  has  the  advantage  of  being  less 
trying  to  the  eyes.  Other  people  to 
whom  I  have  talked  on  this  subject 
have  agreed  with  this. 


351.  Discussion  by  C.  W.  BoYNTONf 
A  good  deal  of  interest  is  at  present 

being  manifested  in  the  question  you 
laise  as  to  the  advisability  of  darkening 
the  ordinary  concrete  pavement  in  order 
to  lessen  the  glare  of  reflection.  There 
is  undoubtedly  a  happy  medium  between 
an  absolutely  while  surface  and  one 
".hich  is  blacU.  A  white  surface  re- 
flects all  of  the  light  and  is  undoubtedly 
injurious  to  the  eyes;  a  black  surface, 
while  ideal  in  its  absence  of  light  reflec- 
tion, nevertheless  absorbs  light  and  gives 
it  off  as  heat.  Part  of  this  radiation 
takes  place  during  the  day,  but  the  most 
objectionable  feature  is  its  continuance 
after  sundown,  which  keeps  the  atmos- 
phere above  the  street  in  a  heated  con- 
dition for  some  hours.  A  happy  medi- 
um is  probably  a  gray  surface,  which 
can  be  made  by  using  lamp-black,  or 
some  similar  coloring  material  in  the 
concrete.  Thf  requisite  amount  should 
not  be  more  than  about  1  lb.  of  lamp- 
black to  a  sack  of  cement. 
*    *     * 

352.  Avoiding    Air    Bubbles    In 
Casting  Concrete 

"In  casting  Aower  bo.ves,  laundry 
trays,  balusters,  etc.,  using  a  very  wet 
concrete  mixture,  what  should  be  done 
to  avoid  air  bubbles  in  the  product? 
These  bubbles  give  a  great  deal  of 
trouble  because  it  is  so  hard  to  finish 
them  up  and  make  a  neat  job." 
352.    Discussion  by  H.  P.  \V'.\rner** 

For  the  elimination  of  air  bubbles 
in  products  made  in  wooden  molds  with 
a  very  wet  mixture,  we  have  a  gyratory 
process  under  which  the  material  is 
poured  in  the  molds  while  placed  on  a 
large  platform  which  is  kept  constantly 
in  vibration.  This  platform  has  a  ver- 
tical rise  and  fall  of  approximately  6  in. 
and  is  driven  by  a  10-h.  p.  motor.  By 
this  method  we  find  very  few  air  bub- 
bles resulting  in  the  finished  product. 
If  the  pattern  is  rapped  sharply  with  a 
hammer  immediately  upon  being  filled 
the  results  are  very  similar,  on  a  small- 

*.-\sst.    City    Engineer,    Kansas  City,    Mo. 
tinformation     Bureau,     Universal     Portland 
Cement  Co. 
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er  scale.  Small  air  holes  can  be  filled 
by  rubbing  the  surfaces  with  a  neat 
cement  after  the  products  are  removed 
from  the  molds.  In  our  regular  process, 
however,  of  sand  molding  we  have  prac- 
tically no  trouble  in  this  connection. 
The  sand  absorbs  the  excess  of  water 
and  air  and  the  result  is  a  very  dense 
stone  entirelv  free  from  this  defect. 


352.    Discussion  bv  C.  W.  Boynton* 

Although  it  is  rather  difficult  to  avoid 
the  formation  of  these  air  pockets  in 
this  case,  by  lising  a  wet  but  not 
"sloppy"  mixture,  a  careful  working  of 
the  concrete  and  a  jogging  or  tapping 
of  the  forms  will  tend  to  eliminate  these 
bubbles.  This  treatment  will  tend  thor- 
oughly to  surround  the  larger  material 
with  the  finer  and  to  fill  up  the  air 
spaces.  However,  if  some  of  these 
irregularities  still  remain,  it  is  possible 
that  the  surface  of  the  work  can  be 
smoothed  up  under  these  conditions  by 
applying  a  thin  grout,  consisting  of  ce- 
ment and  sand,  immediately  after  the 
removal  of  the  forms.  This  grout 
should  be  well  rubbed  in  by  the  use  of 
a  brick  of  carborundum,  emery,  concrete 
or  soft  natural  stone,  after  which  the 
work  should  be  washed  down  with  clean 
water. 


350.    Discussion  by  Albert  MoYERf 

In  casting  flower  boxes,  etc.,  using  a 
very  wet  mixture,  air  bubbles  can  be 
avoided  by  jarring  the  mold,  tapping  it 
as  the  mixture  is  placed,  placing  a  small 
amount  at  a  time,  and  also  by  running 
a  steel  rod  along  the  sides,  working  it 
up  and  down,  which  is  called  puddling. 

The  mixture,  however,  should  not  be 
too  wet.  The  proper  consistency  is  that 
in  which,  when  puddled,  very  little  water 
arises  to  the  surface.  It  should  be  of  a 
rather  jelly-like  consistency,  and  placing 
a  little  at  a  time  should  solve  the  prob- 
lem of  air  bubbles. 

The  proportion  of  the  mixture  and 
the  size  of  the  aggregates  have  some- 
thing to  do  with  this  matter.  The  ag- 
gregates should  not  be  over  ^-in.  sizes, 
that  is,  all  which  will  pass  through  a 
J4-in.  mesh,  all  collected  on  a  j4-in. 
mesh.  That  which  passes  through  a 
j4-in.  mesh  must  be  figured  as  sand. 

If  the  sand  is  of  very  good  quality 
and  graduated  in  size  of  particles  so  as 
to  make  a  dense  mixture,  the  propor- 
tions used  may  be  1  :2  :4.  If  the  sand  is 
of  ordinary  quality  only,  the  propor- 
tions used  should  be  1  :lH  :3-  This  kind 
of  work  should  be  made  with  rich  con- 
crete. After  placing  in  the  mold,  as 
soon  as  the  concrete  has  stiffened  up 
sufficiently,  the  core  should  be  removed. 
Then  after  12  hrs.,  fill  the  box  up  with 
water  and  let  it  remain  that  way  for 
several  days. 

You  will  thus  avoid  cracks  due  to 
shrinkage.  The  exterior  should  be 
rubbed  off  with  a  carborundum  stone, 
sand  blast,  or  tooled  the  same  as  natural 
stone.  This  will  avoid  the  formation  of 
hair  cracks,  or  crazing. 

•Information  Bureau.  Universal  Portland 
Cement  Co. 

tMgr.  Sales  Dept.  Vulcanite  Portland  Ce- 
ment Co.,  N.  Y.  C. 
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353.     Concrete  Tanks  In  Vinegar 
Manufacture 

"/  should  like  information  as  to  the 
use  of  concrete  tanks  in  the  manufac- 
ture of  vinegar.  It  is  proposed  to  make 
vinegar  in  large  quantities  and  to  use 
concrete  tanks  throughout  the  process. 
The  question  is,  will  the  vinegar  ferment 
properly  in  concrete  tanks  and  zmll  the 
acid  formed  affect  the  concrete?" 
353.   Discussion  by  R.  A.  Plumb* 

While  we  have  never  had  opportunity 
to  make  a  practical  test  of  this  applica- 
tion of  concrete,  yet  we  are  of  the 
opinion  that  it  would  not  be  a  success. 
Wliile  there  might  be  more  or  less  ques- 
tion with  regard  to  the  action  of  the 
bacteria,  causing  the  fermentation  in  the 
presence  of  more  or  less  alkali  that 
would  leach  out  of  the  concrete,  yet  we 
believe  a  more  important  consideration 
is  the  protection  against  the  solution  and 
disintegrating  action  of  the  acetic  acid 
which  is  formed. 

As  you  know,  the  vinegar  is  formed  by 
the  action  of  a  group  of  bacteria  or 
micro-organisms  which  oxidize  the  car- 
bohydrates to  alcohol  and  then  to  an 
aldehyde,  and  ultimately  into  acetic  acid. 
While  acetic  acid  is  much  weaker  in  its 
acidic  strength  than  our  more  common 
mineral  acids,  such  as  hydrochloric,  ni- 
tric, sulphuric,  etc.,  yet  we  would  antici- 
pate that  it  would  manifest  a  very  active 
and  energetic  solution  action  on  con- 
crete, due  to  the  natural  energy  with 
which  calcium  salts  unite  with  acetic 
acid  to  form  the  soluble  acetates. 

We  would  suggest  that  you  conduct  a 
few  simple  experiments  by  preparing  a 
small  concrete  disk,  and  after  they  have 
sufficiently  hardened  and  set,  fill  them 
with  acetic  acid  and  observe  the  exact 
action. 

W'e  certainly  would  not  recommend 
that  you  undertake  the  actual  construc- 
tion of  concrete  tanks  for  the  fermenta- 
tion of  vinegar  until  you  have  ascer- 
tained the  actual  effect  of  the  presence 
of  alkali  in  the  water  on  the  activity 
of  the  micro-organisms  causing  the  fer- 
mentation, and  also  the  extent  to  which 
the  acetic  acid  formed  will  affect  and 
disintegrate  the  concrete.  The  informa- 
tion which  we  stated  above  is  more  or 
less  theoretical,  but  we  feel  quite  cer- 
tain that  you  will  find  it  is  fully  con- 
firmed in  actual  practical  test. 


353.    Discussion  by  Ernest  AsuTONf 

We  cannot  endorse  the  use  of  rein- 
forced concrete  tanks  for  storage  of 
vinegar  without  some  protection. 

Portland  cement  is  entirely  soluble  in 
acetic  acid,  which  is  formed  during  the 
fermenting  and  manufacture  of  vinegar. 
In  a  series  of  experiments  made  it 
has  been  found  that  by  coating  Portland 
cement  concrete  tanks  with  a  bituminous 
compound,  that  no  disintegration  or  dele- 
terious effects  have  been  noted.  Under 
these  conditions  we  can  advocate  the 
use  of  concrete  tanks  to  which  the  above 
coating  has  been  applied,  guaranteeing 
that  the  results  will  be  perfectly  satis- 
factory. 

•Chemical  Engineer,  Lehigh  Portland  Ce- 
ment Co. 

•Trus-Con  Laboratories,  Detroit 


An  Angle  Floor  Beam  Detail 

In  the  last  few  years  there  have  been 
man}'  interesting  developments  in  floor 
construction.  The  accompanying  sketch, 
taken  from  a  recent  issue  of  Tonindus- 
tric-Zeitung.  shows  an  interesting  floor 
beam  construction  which  seems  to 
promise  a  good  deal.    It  is  not  possible. 


at  this  time,  to  give  very  much  detailed 
information  on  this.  The  general  ar- 
rangement is  shown  very  plainly.  This 
system  is  being  developed  by  Morel  & 
Co.,  Zurich,  Switzerland. 


Heating  Industrial  Cars  for  Cold 
Weather   Concrete 

There  are  many  interesting  field  kinks 
which  have  been  developed  by  practical 
men  which  make  for  better  accomplish- 
ments in  the  field.  In  handling  con- 
crete work  in  cold  weather  we  usually 
heat  the  sand,  aggregate  and  water  it 
necessary  and  use  various  saline  solu- 
tions to  keep  the  water  from  freezing. 
.\s  an  additional  precaution  some  con- 
tractors on  a  large  piece  of  work  last 
winter  developed  an  effective  method  of 
conserving  all  the  heat  possible.  They 
were  handling  concrete  with  industrial 
cars  and  at  the  point  where  the  con- 
crete was  placed  a  man  was  stationed 
with  a  supply  of  gasoline  and  a  dipper. 
After  the  car  was  dumped  out  he 
"swashed  around"  the  inside  of  the  car 
with  a  dipper  full  of  gasoline  and  threw 
a  match  in.  The  amount  was  so  gauged 
that  it  would  continue  to  burn  on  the 
entire  return  trip  with  the  consequence 
that  the  warm  concrete  out  of  the  mix- 
er, instead  of  being  dumped  into  a  cold 
car,  was  dumped  into  a  car  already 
warmed. 


Consultation 

348.  Further  Discussion  (Editorial) 
Since  the  discussion  on  p.  226  was  pre- 
pared, we  have  been  advised  that  casein 
is  an  established  product  in  the  paint  and 
oil  market.  In  the  paint  industry  casein 
is  largely  used  in  making  kalsomine. 
There  are  several   firms  manufacturing 
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Correspondence 

Auother  of  the  many  instances  where  concrete  has  success- 
fully resisted  fire, — buildiug  development  in  the  Philippines, — 
some  advice  from  agrgrressive  plant  managers  on  methods  of 
selling'  synthetic  stone, — some  more  field  kinks  from  the 
Philippines  are  items  that  make  up  Correspondence  this  month. 
These  letters  are  really  short  articles,  crisp  and  to  the  point. 


Concrete    Bins    for    Granite    Cry- 
stals Resist  Fire 

Coxcrete-Cemext  Age  readers  will  be 
interested  in  an  account  of  the  fire  at 
our  plant  through  which  we  have  re- 
cently passed.  Our  10  large  reinforced 
concrete  bins  contained  our  stock  of 
Granite  Crystals,  and  in  a  fire  which 
absolutely  destroyed  all  our  plant  these 
bins  came  through  unscathed.  The  fire 
occurred  Aug.  4,  1913,  and  was  one  of 
the  largest  in  the  history  of  Crown 
Point.  At  some  points  the  heat  was  so 
intense  as  to  melt  the  large  flywheels 
of  one  of  our  machines  and  yet  a  few 
hours  after  the  fire  was  at  its  height 
it  was  possible  to  put  a  hand  on  the 
surface  of  the  concrete  bins  where  the 
fire  had  been  hottest. 

Fig.  1  shows  our  plant  when  in  op- 
eration and  before  it  was  destroyed  by 
fire.  Fig.  2  was  taken  after  the  fire  and 
I  have  used  a  simple  cipher  to  show 
relative  points.  After  the  fire  there 
was  not  left  a  piece  of  wood  as  large 
as  your  arm.  In  the  foreground  of 
Fig.  3  is  shown  what  was  left  of  a 
freight  car  which  was  loaded  with  gran- 
ite crystals.  The  tracks  are  left  and 
the  granite  crystals  were  all  deposited 
on  the  tracks  just  where  they  dropped. 
This  car  was  all  loaded  for  shipment 
to  the  Zagelmeyer  Cast  Stone  Co.,  at 
Detroit,  who  were  wiring  for  their  car. 
Drawing  on  the  stock  in  the  concrete 
bins  which  were  not  touched  by  the 
fire,  we  were  able  to  get  the  material 
loaded  and  had  a  new  car  rolling  west 
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Fic.   1 — Genehal  View  of  the  Crown  Point   Spar   Co.,   Crown   Point,   N.   Y. 
The  cipher  is  used  to  indicate  the  points  which   are  shown   in   Fig.   3 
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Fig.  2 — The  Plant  of  the  Ckown  Point  Spar  Co.,  After  the  Fire  of  August  4,  1913 
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within  five  days  after  the  fire,  and  since  ports  were  burned  out  from  under  and 

the  fire  we  have  been  shipping  without  totally  destroyed. 

interruption.     Fig.    4   shows  how   some  The  bins  were  built  in  midwinter  two 

of   the   heavy   machinery   was    dropped  years  ago  and  to  date  have  been  very 

from  the  top  of   the   cliff,  as  the  sup-  satisfactory.    Fig.  5  gives  a  typical  view 
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Fig.  5 — The  Concrete  Bins  Under  Construction 


of  the  bins  under  construction.  They 
were  covered  with  a  wooden  roof  upon 
whicl)  was  placed  a  fireproof  composi- 
tion roofing.  It  will  be  seen  in  the 
photograph  after  the  fire  that  this  roof 
was  stripped  clean.  Had  we  built  our 
bins  of  wood  they  would  have  been 
totally  lost,  and  our  supply  would  have 
been  lost,  crippling  us  for  six  months. 
We  are  very  glad  -ye  built  them  of 
concrete.  Now  we  have  plenty  of  stock 
and  are  safe  until  spring,  when  we  hope 
to  have  a  new   fireproof  plant  finished. 

Gerson  Isenbehg 
Crown  Point,  N.  Y. 


Unit  Concrete  in  the  Phillipines* 

As  to  the  use  of  concrete  in  unit 
forms  such  as  block,  architectural  stone, 
posts,  miscellaneous  uses,  these  uses  of 
concrete  are  increasing  throughout  the 
Philippine  Islands,  though  its  use  has 
not  as  yet  assumed  such  proportions  as 
in  the  States  or  in  Europe. 

Some  years  ago  a  few  buildings  in 
various  parts  of  the  islands  were  built 
of  concrete  block.  So  far  as  I  know, 
none  of  them  was  built  by  the  govern- 
ment, and  in  most  cases  they  represented 
the  efforts  of  men  unfamiliar  with  en- 
gineering principles.  These  buildings 
have  not  proven  satisfactory,  due  to 
the  fact  that  the  islands  are  subject  to 
frequent  and  sometimes  severe  earth- 
quake shocks,  and  in  general  engineers 
feel  that,  owing  to  the  frequency  of 
these  earthquake  shocks,  block  construc- 
tion is  inadvisable  in  this  country. 

Architectural  stone  is  not  often  used. 
The  large  number  of  permanent  build- 
ings which  are  constructed  ou.ght  to  pro- 
vide something  of  a  market  for  good 
architectural  block,  but  to  date  the  prac- 
tice has  been  to  mold  in  place  architec- 
tural features  which  could  more  readily 
be  cast  and  placed  in  unit  form.  As  a 
result  of  this  practice,  the  production  of 
architectural  stone  has  not  been  exten- 
sively developed  in  the  Philippines. 

•These  two  letters  come  to  us  in  response  to 
editorial  inquiry — Editors 
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Posts  and  Poles 

Tlic  use  of  concrete  for  the  construc- 
tion of  posts  is  rapidly  increasing.  The 
reason  for  this  is  that  the  cheaper  tim- 
bers last  a  very  short  time  in  the  ground 
and  posts  of  better  timber  cost  as  much 
as  concrete  but  do  not  look  so  well  or 
last  so  long.  Because  of  this  the  gov- 
ernment is  constructing  large  numbers 
of  concrete  posts  for  use  in  various 
parts  of  the  islands.  Both  the  Tele- 
phone Co.  and  the  Manila  Street  Rail- 
way Co.  are  using  large  numbers  of 
concrete  poles ;  in  fact,  I  believe  they 
are  setting  no  other  kind  of  poles  at 
the  present  time. 

Under  miscellaneous  uses  may  be 
mentioned  the  manufacture  of  concrete 
roofing  tiles.  These  have  almost  en- 
tirely replaced  the  porous  clay  tile  for- 
merly manufactured  and  used  under  the 
Spanish  administrations  in  this  country. 
The  concrete  tile  has,  from  the  stand- 
point of  American  engineers,  proven 
much  more  satisfactory  than  the  porous 
clay  tile.  Concrete  floor  tile  is  also  used 
considerably. 
Concrete  Pipe 

Under  the  head  of  unit  construction 
concrete  pipe  should  be  included.  This 
has  a  considerable  use  in  the  construc- 
tion of  small  culverts,  particularly  cul- 
verts built  in  connection  with  the  high- 
ways of  this  country.  I  believe,  how- 
ever, that  concrete  pipe  has  not  been 
generally  used  for  sewer  work. 

Probably  that  unit  construction  in- 
volving the  largest  outlay  at  present  is 
the  concrete  pile  bridge  work.  A  large 
proportion  of  some  parts  of  the  Philip- 
pines is  very  low  and  flat.  In  many 
cases  the  foundations  in  these  regions 
are  poor.  The  government  has  found  it 
very  profitable  to  design  concrete  bridges 
erected  on  reinforced  concrete  piles  for 
streams  and  more  particularly  for  es- 
teros  in  this  low  country. 

J.   L.    H.\RRISON 

Dist.  Engr.,  Bulacan  District, 
Malolos,  P  I. 

Concrete  Monnmente  in  Survey  Work 

Surveyors  of  the  Bureau  of  Lands  use 
in  the  neighborhood  of  75,000  concrete 


monuments  annually.  The  number  used 
in  one  locality  ranges  from  5,000  to 
25.000. 

These  monuments  are  used  as  perma- 
nent marks  for  corners  of  agricultural 
and  city  property.  They  are  usually  be- 
tween 30"  and  36"  in  length  and  from 
4"  to  7"  in  diameter,  or  of  smaller  di- 
mensions. 

I  might  add  that  native,  unskilled  labor 
ranges  from  20  cts.  to  50  cts.  per  day. 
Reliable,  native,  skilled  labor  for  use  in 
handling  complicated  plants  is  hard  to 
get. 

I  am  at  present  using  about  100  monu- 
ments, 70  cm.  long  and  13^  cm.  in 
diameter,  daily. 

J.  L.  Myers 
Chief  of  Survey  Party  No.  13, 
Corcar,  Cebu,  P.  I. 


Selling   Concrete   Products* 

As  to  our  method  of  pushing  the  sale 
of  our  goods.  We  receive  daily  reports 
as  to  work  that  is  coming  on.  We  cir- 
cularize the  architect  and  the  owner. 
At  present  we  are  sending  out  two  let- 
ters, as  below,  with  the  matter  entitled 
"Hard  Facts"  printed  in  red  on  the  left 
of   the   typewritten   portion   of   the   let- 


Hard  Facts 

"ROMAN   stone" 
IS  GOOD    STONE 

"ROMAN  STONE"  is  made  of  crushed 

white    marble    and    SELECTED    CEMENT, 
AND  IS  FINISHED  BY    M.\CHINE  TOOLING. 

"ROMAN  STONE"  is  uniform  in  col- 
or, ASU   H.VRUE.N'S    WITH  AGE. 

"ROMAN    STONE"    is    homogeneous, 

BEING      cast      in       SAND-MOLDS.         ThE 

process  is  protected  by  patent. 
"ROMAN    STONE"    can    be    cut    or 

carved  like  natur.\l  stone. 
"ROMAN    STONE"   is   reinforced. 
"ROMAN    STONE"  looks   and  lasts 

AS  well  as  natural  dressed  stone, 

but  costs  less  money. 

When  consulting  your  architect  about 
the  best  material  for  the  above  building 
please  consider  the  merits  of  Roman 
Stone. 

If  your  architect  will  take  advantage 
of  our  process  of  casting  stone,  we  can 
save  you  much  money,  and  produce  a 
beautiful   building   at   a   moderate   cost. 

Permit  us  to  give  you  a  price — by 
sending  us  the  plans  and  specifications. 
We  will  return  them  promptly,  with  a 
close  price  on  all  dressed  stone 

The  best  results  are  obtained  when  we 
SET  the  stone,  as  we  have  men  experi- 
enced in  handling  and  setting  our  stone, 
who  take  an  interest  in  the  work. 
Yours  truly, 
The  Roman  Stone  Co.,  Limited. 
Second  Iietter' 

When  you  are  preparing  plans  for 
the  above  building  please  consider  the 
merits    of    Roman    Stone. 

If  you  will  take  full  advantage  of  our 
process  of  casting  the  stones  in  sand 
molds,  the  possibilities  of  greatly  re- 
ducing the  cost  of  the  building  while 
increasing  the  richness  of  desi.gn  are 
obvious — it  is  the  first  stone  made  from 
a  pattern  that  costs ;  you  gain  by  repe- 
tition. 

•These  letters  nre  in  response  to  editorial 
inquiry 

•"Hard  Facts"  is  also  a  part  of  this  letter — 
Editors 
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We  have  improved  the  process  of 
manufacture,  and  increased  our  plant 
and  equipment,  so  that  we  are  now  ful- 
ly prepared  to  handle  any  contract,  how- 
evel  large,  to  your  satisfaction. 
Yours  truly, 
The  Roman  Stone  Co.,  Limited. 


ter.  We  have  travelers  out  who  call 
regularly  on  the  architects  within  a  ra- 
dius of  250  miles  and  keep  in  touch 
with  the  work  in  their  offices,  having 
artificial  stone  specified  if  possible  or  at 
least  getting  the  privilege  of  tendering 
against  natural  stone.  After  the  gener- 
al contract  is  let  we,  of  course,  solicit 
the  contractor  and  get  after  the  owner 
if  the  size  of  the  job  warrants  it. 

We  advertise  persistently  in  the  build- 
ing trade  journals  and  in  some  of  the 
illustrated  weeklies.  We  have  large 
enamel  signs  which  we  place  on  the 
bjildings  where  our  stone  is  being  used 
and  best  of  all,  we  try  to  satisfy  the 
architects  and  the  owners  so  that  they 
will  be  anxious  to  use  our  material  in 
the  next  building  where  it  can  be  used. 

We  prepare  each  year  a  list  of  our 
more  important  contracts  and  use  it 
along  with  the  circular  letter  to  the  own- 
er and  send  it  out  when  first  published 
with  a  special  letter  to  the  architects. 
We  consider  this  one  of  our  best  pieces 
of  advertising. 

George  F.  Riddell 
Manager,  Roman  Stone  Co.,  Ltd. 
Toronto,  Ont. 


BeacUssr  the  Architects 

We  have  always  made  it  a  practice 
to  keep  in  the  good  graces  of  our  archi- 
tects and  to  call  at  their  offices  very  fre- 
quently to  learn  what  work  they  have 
under  way  and  whether  or  not  there  will 
be  use  for  our  product.  If  so  we  en- 
deavor to  have  our  material  specified — • 
or  material  equally  as  good.  We  then 
get  in  touch  with  the  owners  of  the 
buildings  to  be  erected  and  bring  them 
and  their  architects  to  our  plant  to 
inspect  our  material.  This  usually  re- 
sults favorably. 
Advertlglng' 

Practically  the  only  advertising  that 
we  do  is  when  we  enter  the  Rochester 
Industrial  Exposition  which  is  held 
every  September.  We  endeavor  to  get 
out  as  good  an  exhibit  as  we  possibly 
can,  spending  from  $G00  to  $800  on  it. 
We  had  a  Demonstration  Day  at  our 
plant  last  fall  which  was  a  big  success 
as  we  entertained  all  the  architects  and 
a  majority  of  the  contractors  of  this 
city.  This  brought  to  us  many  new  ac- 
counts as  a  good  many  of  the  contract- 

A/- 9^1  re 


ors  had  never  visited  our  plant.  Out- 
side of  these  two  methods,  the  only  oth- 
er advertising  we  do  is  to  talk  "Nor- 
ristone"  to  prospective  buyers  and  we 
feel  that  the  best  advertising  one  can 
do  is  to  supply  a  first-class  product  and 
give  perfect  satisfaction  on  all  work 
turned  out,  thus  making  each  job  an  ad- 
vertising medium. 

We  do  not  send  out  any  literature  al- 
though we  have  been  thinking  of  getting 
out  a  catalogue  of  our  product,  but  do 
not  know  whether  or  not  this  would  be 
money  well  spent. 

Of  course  our  business  is  now  well  es- 
tablished and  our  products  known 
throughout  the  city  and  the  only  thing 
that  we  aim  to  do  now  is  to  keep  the 
quality  good,  make  prompt  deliveries 
and  give  general  satisfaction. 

J.  F.  NoRRis 
Rochester,  N.  Y. 

«    *    * 

Field  Kinks  on  Anchors  in  Con- 
crete Work 

[Editorial  Note— This  letter  was 
written  in  reply  to  our  request  for  more 
detailed  information  on  methods  of 
au.-horing  stair  railings  in  the  construc- 
tion of  the  barracks  at  Fort  Mills, 
Corregidor  I.,  P.  I.,  described  in  the 
Oct.,   1913,   issue.] 

In  reference  to  the  sleeve  and  nip- 
ple  anchors    for   fastening   railing   pipe 


P'pe  sronclard 
_  sjeet-e  or  coup/ma 


anchor  stub 


ptpe  standard 
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liG.    1 — Sketches   Showing    Details   of   Set- 

TING  Pipe  Anchors 

A     shows    the    anchor    set     for    a    vertical 

standard.     B  shows  the  pipe  anchor  for  a  90 

deg.  bend 

Standards,  the  proper  application  of  this 
method  of  casting  permanent  anchors 
in  concrete  consists  in  using  a  sleeve 
or  coupling  for  the  size  of  pipe  stan- 
dard contemplated  and  threading  into 
it  a  short  piece  about  8"  long,  of  pipe 
of  the  same  size  and  battering  or  split- 

?  9  tv/re  anc/}orj   <^ 
■vie (A— 


doo-e  ttJtJ  ho/e 
correct  ti'au 


Fig.  3 — Sketch  Showing  Incorrect  and  Cor- 
rect  Method  for  ■\nchoring  Bolts  in 
Old  Concrete 

ting  the  other  end,  as  indicated  at  A. 
Fig.  •  1.  Place  the  sleeve  and  short 
piece  threaded  to  it  in  the  form,  hold- 
ing it  in  place  by  wires  w-ith  the  sleeve 
projecting  about  1"  from  the  finish  sur- 
face of  the  concrete,  being  careful  to 
plumb  it.  The  standard  screws  into 
this   and   it   must   be   plumb. 

When  the  pipe  railing  standards  are 
desired  on  the  side  of  the  stair  string- 
ers or  on  the  outward  edge  of  a  bal- 
cony, a  90-deg.  bend  fitting  commonly 
called  a  "quarter-bend"  is  screwed  to 
the  short  piece  of  8"  pipe  set  into  the 
form,  in  a  similar  manner,  with  the 
90-deg.  bend  clear  of  the  concrete  so 
it  can  be  turned  to  any  angle  desired 
for  the  pipe  standard.  This  is  shown 
at  B,  in  Fig.  1. 
Anchorinir  Stone  and  Terra  Cotta 

A  method,  used  by  the  writer,  for 
anchoring  terra  cotta  and  stone  veneer 
to  concrete  is  worthy  of  notice.  For 
an  example,  if  we  wish  to  provide 
anchors  for  a  belt  course  of  terra  cotta 
around  the  walls  of  a  building,  we  place 
a  J^-in.  or  5^-in.  rod  horizontally  about 
V/i  in.  above  the  terra  cotta  around  the 
entire  'building  where  the  belt  course 
is  to  be  placed,  setting  the  rod  in  the 
form  so  that  it  will  be  almost  flush 
with  the  surface  and  place  wire  anchors 
of  No.  9  wire  around  the  rod  into  the 
concrete  at  intervals  of  about  12  in. 
To  anchor  a  block  of  terra  cotta  the 
mason  simply  cuts  or  gouges  a  hole 
around  the  rod,  as  shown  in  Fig.  2, 
and  fastens  the  terra  cotta  anchor  to  it. 

The  benefits  derived  from  using  this 
method  are,  first,  that  the  superintend- 
ent does  not  have  to  worry  and  take 
pains  to  set  a  number  of  separate 
anchors,  taking  chances  in  not  having 
the  anchors  just  right  to  meet  the 
anchor  holes  in  the  terra  cotta ;  second, 
this   method   saves   considerable   labor. 

Another  "kink"  used  by  the  writer 
is  in  setting  bolts  after  concrete  is  in 
place.  Instead  of  drilling  a  cylindrical 
hole,  the  hole  is  drilled  so  as  to  make 
it  slightly  larger  inside,  forming  a  dove- 
tail. The  bolt  is  then  set  with  slight 
upset  on  its  end  and  grouted  in.  This 
is    shown    in    Fig.    3. 

R.  McC.  Beanfield 
San  Francisco 
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Flo.    2 — Sketch     Showing    Method    of    Ancho 
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Cotta  or   Stone   Veneer    to  Concrete 
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Notes  on  Silo  Construction 

I  have  built  two  concrete  silos  10' 
in  diameter,  25'  high,  with  a  6-in.  wall. 
The  concrete  was  mixed  1 :3 :4,  using 
sand  and  gravel.  The  silos  were  built 
two  years  ago  and  they  have  botli 
been  a  success,  so  far,  at  least.  I  re- 
inforced these  silos  with  ^-in.  rods 
vertically,  and  No.  9  wire  horizontally. 

I  put  in  2-ft.  X  C-ft.  frame  doors. 
but  in  future  work  I  would  change 
the  door  frame,  or  in  other  words, 
would  cut  them  out  entirely  and  make 
a  temporary  frame  to  set  in  the  wall 
and  take  it  out  when  the  concrete  is 
set.  The  door  would  be  made  to  fit 
snugly  up  against  the  wall.  Wooden 
frames,  left  in  place,  will  in  time  de- 
cay  and   make   the   silo   almost   useless. 


View  of  Silo  Constructio 


Five  jack  screws  art*  sli 
general  arrangement  of  llit 
the   right 


at  the  base  of  the  silo,  also  the 
ntcring  with  the  3-leg  derrick  at 


I  also  embedded  '/<-\n.  x  12-in.  bolts 
in  the  top  of  wall  and  left  them  stick- 
ing up  2^2"  to  attach  the  rafter.  I 
am  interested  in  silos  for  I  have  been 
engaged  to  build  several  silos  next  sum- 
mer and  would  like  more  information 
on    the    question. 

The  concrete  was  hoisted  up  with  a 
block  and  tackle  and  a  three-leg  tripod 
derrick,  as  shown  in  the  accompany- 
ing illustration.  A  pail  of  concrete  is 
shown  going  up.  The  outside  forms 
were  raised  with  4  jack  screws  and  for 
the  inside  forms  we  used  wire  cable  car- 
ried across  to  the  derrick.  At  the  base 
of  the  silo  in  the  illustration  5  jack 
screws  can  be  seen. 

D.  D.  Frederick 
Dove,  Mo. 

[2.-i2] 


A  Court  Decision  on  a  Concrete 
Dam  Patent 

In  the  U.  S.  District  Court,  Southern 
District  of  N.  Y.,  the  following  deci- 
sion has  been  rendered  by  Justice  D.  J. 
Holt  in  the  case  of  the  Ambursen  Hy- 
draulic Const.  Co.,  Boston,  against  the 
Hydraulic  Properties  Co.,  N.   Y.   C. : 

This  is  a  suit  to  enjoin  the  alleged 
infringement  of  a  re-issued  patent,  Num- 
ber 12,240,  granted  July  26,  1904,  to  Nils 
Frederick  Ambursen,  for  certain  im- 
provements in  dams.  Claims  2  and  3 
of  the  patent  are  relied  on.  They  are 
as  follows : 

"2.  A  dam  comprising  a  base,  an 
inclined  concrete  flooring  overhang- 
ing the  base,  a  plurality  of  spaced 
buttresses  interposed  between  the 
base  and  flooring,  and  metallic  re- 
inforcing members  embedded  in  the 
flooring  and  extending  lengthwise 
thereof  and  across  the 
buttresses." 

"3.  A  dam  compris- 
ing a  base,  spaced  but- 
tresses rising  there- 
from, and  a  relatively 
thin  inclined  concrete 
flooring  supported  by 
and  overhanging  the 
buttresses  and  base, 
said  flooring  having 
metallic  reinforcing 
members  extending 
lengthwise  of  the  floor- 
ing and  across  the  but- 
tresses." 

There  is  nothing  novel 
in  either  of  these  claims 
except  the  use  of  concrete 
in  the  construction  of  the 
flooring.  Before  the  use 
of  concrete,  dams  were 
made  of  timber,  iron  or 
steel,  or  of  solid  masonry. 
The  complainant's  con- 
crete dam  is  substantially  a 
reproduction  in  concrete  of 
an  old  and  familiar  style 
of  timber  dam.  The  floor- 
ing is  supported  by  but- 
tresses with  spaces  be- 
tween. 

The  solid  masonry  dam 
had  become,  before  the 
introduction  of  the  con- 
i-rete  dam,  the  standard 
form  of  dam  for  the  re- 
tention of  large  reservoirs 
of  water.  The  complain- 
ant's concrete  dain  is 
claimed  to  have,  and  I  am 
satisfied  from  the  evidence 
that  it  has,  various  points  of  superiority 
over  the  solid  masonry  dam.  The  cost 
is  low.  The  material  is  plastic.  It 
forms  a  solid  mass  without  joints.  But 
that  is  a  feature  of  all  concrete  con- 
struction. 

The  great  development  of  the  use  of 
concrete  in  recent  years  has  made  it  a 
valuable  building  material  for  many 
purposes.  Its  use  alone,  or  reinforced 
iiy  iron  or  steel  rods  or  wires,  was  well 
known  in  other  forms  of  construction 
when  the  first  concrete  dam  was  built. 
It  was  natural  that  it  should  have  been 
tried  late  in  dam  building  because  of 
the  great  danger  arising  from  any  in- 
security in  a  dam ;  but  it  seems  to  me 
that  it  was  certain,  in  the  development 
of  the  use  of  concrete,  to  be  ultimately 
used   in   dam   building. 

The  description  and  drawing  in  the 
original  and  re-issued  patent  shows  a 
dam  with  a  curved  flooring,  and  great 


stress  is  laid,  in  the  descriptions  and 
claims,  on  the  importance  of  the  curved 
flooring  as  causing  the  lines  of  pres- 
sure, perpendicular  to  the  face  of  the 
flooring,  to  lie  wholly  within  the  limits 
of  the  base  of  the  buttresses.  No  such 
dam  has  been  built.  All  that  have  been 
built  have  a  straight  flooring.  It  is 
claimed  that  the  patent  applies  to  dams 
with  a  straight  flooring,  and,  if  it  were 
valid  in  other  respects,  I  think  it  would 
apply  to  them.  The  patent  also  describes 
and  claims  a  method  of  fastening  the 
buttresses  to  the  base.  But  no  claim 
is  made  in  this  case  that  the  defendant 
threatens  infringement  of  the  curved 
flooring  or  of  the  method  of  fastening 
the  buttresses  described  and  claimed  in 
the  patent.  The  claim  is  that  under  this 
patent  the  complainant  has  a  monopoly 
of  daihs  made  of  concrete  after  an  old 
style  of  wooden  dams. 

The  general  rule  is,  of  course,  that 
the  substitution  of  one  material  for  an- 
other is  not  invention.  Undoubtedly 
the  complainant's  form  of  concrete  dam 
has  many  advantages,  but  they  seem  to 
me  to  result  simply  from  the  natural 
qualities  of  concrete,  and  not  from  any 
newly  discovered  qualities.  The  use  of 
concrete  for  dams  has  the  usual  advan- 
tages that  it  has  for  houses  and  bridges, 
and  for  many  other  forms  of  construc- 
tion. But  that  does  not  make  its  first 
adoption  for  a  particular  use  patentable. 
If  this  patent  is  valid  the  first  maker 
of  a  concrete  house  or  bridge  or  side- 
walk was  entitled  to  a  patent  for  the 
thing  made. 

The  bill  is  dismissed,  with  costs. 

The  Ambursen  Co.  have  taken  an  ap- 
peal from  this  decision  to  a  higher 
court. 
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Metric   Conversion   Table 

The  following  table  is  taken  from  a 
recent  hand  book  published  by  the  L.  S. 
Starrett  Co.,  Athol,  Mass. : 

Millimeters X       .03937  =Inches 

=  25.400       X     " 

Meters X     3.2809     =Feet 

••      =       .3048     X     " 

Kilometers X       .621377=MileS 

=     1.6093     X     " 

Sq.  centimeters. . .  X       .15600  =Square  inches 
...=     6.4516     X 

Square  meters X  10.76410  =Square  feet 

=       .09290  X    ■  " 

Sq.  kilometers X247.1098     =Acres 

=       .00405  X     " 

Hectares X     2.471       =     " 

^       .4047     X     " 

Cu.  centimeters . . .  X       .061025=Cubic  inches 

=   16.3866      X      "  " 

Cubic  meters X  35.3156     =Cubic  feet 

=       .02832  X     " 

"       X     1.308       =Cubic  yards 

=       .765       X     "  " 

Liters X   61.023       =Cubic  inches 

•■      =       .01639  X     " 

"■      X       .26418  =U.  S.  gallons 

••      =--     3.7854     X     "  " 

Grams X  15.4324     =Grains 

=       .0648     X 

X       .03527  =Ozs.,  av'dupois 

=  28.3495     X     " 

Kilograms X     2.2046     ^Pounds 

=       .4536     X 

Kilog's  per  X  14.2231     r:Lbs.  per  sq.  in. 

sq.  cm =       .0703     X 

Kilogram  per  X       .06243  =:Lbs.  per  cu.  ft. 

cu.  m .=  16.01890  X 

Metric  tons  X     1.1023     =Tons,  2,000  lbs. 

(1,000  kilog's)..  =       .9072     X     "  " 

Kilowatts X     1.3405     r=Horse-power 

.=       .746       X 

Calories X     3.9683     rrB.  T.  units 

=       .2620     X 

Francs X        .193       =Dollars 

"      =     6.18         X       " 
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Notes  on  the  Efficiency  of  Thin  Solid  Partitions 

BT  H.  B.  mcMASTEB* 

THESE  NOTES,  FROM  INFORMATION  hitherto  unpublished,  based 
on  tests  preliminary  to  a  fire  test  on  partitions  reported  in  Concrete-Cement 
Age  for  Aug.,  1912,  and  the  tire  test  proper,  emphasize  the  relative  value  of 
solid  partitions  built  ZL-ith  metal  lath  and  cement  fnortar.  Such  a  con- 
struction has  shown  up  very  zi'cll  under  fire  test.  It  is,  in  fact,  a  reinforced 
concrete  partition. 


It  is  not  pleasant  to  be  told  that  one 
is  inferior  to  another  and  when  we  hear 
that  the  six  principal  countries  of 
Europe  with  inferior  fire-lighting  meth- 
ods and  apparatus  have  a  per  capita  fire 
loss  of  33c  while  the  United  States, 
where  perfection  has  nearly  been  at- 
tained in  fire-extinguishing  practice,  has 
a  loss  of  $2.50  per  capita,  we  seem  to 
be  placed  in  a  most  unfavorable  light. 
Whichever  way  we  turn,  we  get  no 
consolation ;  we  are  told  among  other 
things  that  of  every  thousand  dollars 
worth  of  buildings  we  erect  each  year, 
we  destroy  yi  of  that  value  by  fire.  We 
know  it  is  not  an  abundance  of  water 
nor  efficient  methods  of  applying  it 
which  account  for  the  startling  com- 
parison cited,  but  we  do  know  that  con- 
struction abroad  is  influenced  more  by 
a  greater  appreciation  of  the  value  of 
the  ounce  of  prevention  than  is  evi- 
denced in  America.  Further,  the  muni- 
cipal governments  abroad  are  unrelent- 
ing  in   seeking   out   the   person    respon- 


•Commissioner 
Voungstown,   O, 


.Assoc.    Metal    Lath    Mnfrs., 


sible  for  a  fire  and  when  he  is  found, 
they  are  not  gentle  in  their  assessments 
and  fines.  Among  other  things  he  must 
bear,  is  the  expense  of  extinguishing 
the  fire,  also  the  damage  suffered  by  all 
innocent  persons,  and  he  may  have  to 
pay  a  fine,  also,  as  a  sort  of  punitive 
measure. 

W'e  may  reach  this  standard  some 
time;  in  fact,  we  are  growing  daily  in 
wisdom  as  lessons  are  driven  home. 
Can  we  not  hope  to  attain  in  time  to 
that  degree  of  wisdom  shown  in  the 
criminal  code  of  the  "Imansk  Republic," 
a  settlement  recently  discovered  in  a  re- 
mote part  of  Russia  where  the  people 
had  set  up  a  government  of  their  own? 
For  about  20  offenses  death  is  inflicted. 
.\mong  these  is  not  counted  murder. 
Quoting  from  their  code:  "Whoever 
lets  his  house  catch  fire  is  hanged.  If 
his  wife  only  is  guilty  she  is  hanged; 
and  he  is  beaten  with  sticks." 

It  is  needless  to  say  that  this  very 
extreme  measure  is  referred  to  only  as 
an  example  of  how  a  people  without 
iriodern  methods  of  fire  alarms  and  fire- 


fighting,  has  resorted  through  a  govern- 
mental function  to  a  measure  that  seems 
sufficiently  drastic  to  protect  lives  and 
property  in  the  community. 

Nowhere  has  the  growing  appreciation 
of  the  wisdom  of  building  to  prevent 
fire  rather  than  to  depend  on  costly  and 
complicated  fire-fighting  been  shown 
more  than  in  the  city  of  Cleveland. 
Over  two  years  ago  V.  D.  Allen,  City 
Insp.  of  Bldgs.,  in  connection  with  his 
study  of  the  physical  properties  of 
building  materials,  directed  a  series  of 
tests  to  show  simultaneously  the  effect 
of  fire  and  water  on  a  number  of 
partitions.  A  complete  report  of  these 
tests  appeared  in  the  .^ug.,  1912,  issue 
of  Concrete-Cement  Age. 

Freliminary  Tests 

Before  the  official  tests  were  under- 
taken some  preliminary  work  was  done 
— particularly  with  the  view  of  determ- 
ining the  relative  fire-resisting  values  of 
various  mixtures.  The  process  was  one 
of  elimination.  Specimens  would  be 
constructed  with  a  certain  mixture  of 
plaster  on  one  side  of  a  vertical  line 
drawn  through  the  center  and  a  different 
mixture  on  the  other  half.  How  this 
worked  out  is  shown  by  some  plates 
taken  of  specimens  so  tested  Feb.  10, 
1912. 

Fig.  1  is  a  view  of  the  fire-side 
of  a  portion  of  metal  lath  on  wood 
studding  which  had  been  tested  accord- 
ing to  the  specifications  of  the  Am.  See. 
for  Test.  Mat.  The  right  side  is 
plastered  with  a  standard  brand  of 
gyp.sum  plaster,  the  left  half  with  a 
mixture  of  1  part   Portland  Cement,  % 
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Was  Applied 
hhows    especially    the    two    difTerent    plasters    used 
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3N  After  the  Wa 
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how  far  walls  of 
this  kind  might  re- 
tard the  spread  of 
fire  and  the  4-in. 
hollow  wall  built 
o  f  2j4-in.  steel 
studding  with  met- 
al lath  and  cement 
plaster  which  lived 
up  to  its  reputation 
as  a  most  efficient 
lisht  partition  wall. 
Plaster  board  on 
wood  studding  was 
also  tested,  which 
showed  signs  of 
failure  perhaps 
earlier  than  did  the 
wood   lath. 


Fire 


part  hydrated  lime  and  2y>  parts  sand. 
Fig.  3  is  the  fire-side  of  a  2-in.  solid 
metal  lath  wall  with  patent  plaster  on 
the  right  side  (as  viewed)  and  the  above 
cement  mixture  on  the  other  half.  This 
plate  was  taken  before  the  water  struck 
it  and  a  characteristic  is  shown  here 
that  was  noticed  in  all  of  the  experi- 
ments; that  very  shortly  after  the  heat 
was  applied,  large  blisters  would  start 
out  from  the  surface  of  the  patent 
plaster  side  and  very  shortly  the  shell 
formed  by  these  blisters  would  drop  off. 
The  extent  of  the  recalcination  is  shown 
very  clearly  in  the  next  illustration,  Fig. 
.3,  which  is  the  same  specimen  after  the 
water  had  been  thrown  on. 
The  Best  Cement  Plaster 

These  experiments  on  plaster  de- 
veloped the  fact  that  a  1  :0.1 :2..'>  mix- 
ture, using  Portland  cement,  hydrated 
lime  and  clean  sharp  sand,  is  the  best 
fire-retarding  mixture  consistent  with 
good  building  practice.  In  the  official 
tests  which  followed  (June,  1912),  this 
mixture  was  the  one  used  on  all  of  the 
metal  lath  specimens  except  the  stucco 
wall  as  was  explained  in  the  official 
report  at  the  time. 
The  1912  Tests  on  Partitions 

The  tests  referred  to  were  somewhat 
more  severe  than  would  obtain  in  an 
ordinary  fire,  but  the  observations  made 
by  the  committee  in  its  report  indicated 
how  early  in  the  test  the  failure  of  the 
wood  lath  partition  became  imminent 
and  how  remarkably  the  metal  lath  con- 
struction stood  up  even  though  on  wood 
studding.  Other  types  of  walls  were 
tested,  the  stucco  wall  of  metal  lath  and 
cement    plaster   on    frame   to    determine 
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In  this  discussion  the  author  wishes 
particularly  to  emphasize  the  findings 
on  the  No.  3  panel  in  the  test  referred 
to  above.  This  partition  was  2"  over 
all,  using  24-ga.  metal  lath  on  ■34-in. 
steel  channel  studding  with  plaster 
mixed  1  :0.1  :3.5,  using  cement,  lime  and 
sand. 

In  this  panel,  when  tested,  the  tem- 
perature reached  a  maximum  of  1,929" 
F.  in  the  3-hr.  fire  test.  From  Fig.  -1 
it  is  quite  obvious  that  neither  fire, 
smoke  nor  water  went  through  the  wall. 
The  hole  in  the  central  part  of  the  illus- 
tration was  made  by  5  hard  blows  with 
the  hammer  side  of  a  broad  hatchet;  a 
similar  hole  was  being  made  with  an 
ordinary  hammer  at  the  left.  These 
experiments  seemed  to  indicate  that  this 
wall  might  be  depended  on  to  resist 
lateral  blows  after  two  hours'  fire  and 
the  application  of  water. 

A  feature  interesting  to  the  fircproof- 
ing  expert  is  the  ability  of  this  type 
of  wall  to  weave,  buckle,  become  dis- 
torted—get all  out  of  shape— and  still 
retain  its  integrity;  that  is,  protect  ad- 
joining premises. 

Space  Economies  With  Thin  Walls 

With  the  acceptance  of  this  light  wall 
as  a  good  fire-rctardant  for  non-bearing 
partition.s,  we  want  to  consider  other 
features.  It  is  apparent  that  the  dead 
load  in  a  building  is  much  reduced  by 
using  these  3-in.  walls  and  what  .should 
appeal  most  to  the  building  owner  is 
its  space-saving  value.  This  is  por- 
trayed by  the  diagram  (Fig.  4)  giving 
comparative  space  consumption  of  the 
2-in.  and  the  fi-in.  wall. 


Estimated   Costs   of  Solid  Partitions 

Recent  estimates  of  the  cost  of  such 
a    2-in.    partition    in    Cleveland    are    as 

follows : 

Studding  and  lath  erected 

$  .54per  sq.  yd. 

Plastering    95  per  sq.  yd. 


$1.49  per  sq.  yd. 

On  large  jobs  these  figures  can  be  re- 
duced   to, 

Studding  and  lath  erected 

$  .45  per  sq.  yd 

Plastering 85  per  sq.  yd. 


$1.30  per  sq.  yd. 

Experienced  plasterers  state  that  there 
is   no   increase   in   the   cost    from   using 


Fig.  6 — Diagram  Showing  Comparison  or 
Available  Floor  Space  in  Two  Builpincs. 
One  With  2-in  Partitions,  Other  With 
6-iN.  Partitions,  Total  Floor  Area  3,300 
Sq.  Ft. 
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Portland  cement  plaster  where  there  are 
large  surfaces  to  cover.  The  cement 
plaster  requiring  more  time  to  set  than 
the  quick-setting  plasters,  the  plasterers 
need  the  larger  surfaces  to  cover  be- 
fore they  double  back  on  the  "'set" 
work. 

At  times  and  in  some  localities  these 
partitions  are  built  at  a  cost  of  less 
than  $1.00  per  sq.  yd. ;  from  that,  the 
cost  will  range  to  a  point  above  the 
highest  figure  given  above  according  to 
labor  conditions  and  the  price  of  ma- 
terials. 

Partition  Values 

The  concluding  thought  after  consid- 
ering the  above  facts  is  that,  it  becom- 
ing necessary  to  decide  what  kind  of 
partition  to  install  to  secure  convenient 
subdivisions  of  floors,  the  following  re- 
quirements must  have  weight : 

1st    Fire-resisting  arrangement 
3nd     Fire-resisting     qualities,     or 
ability    to    resist    fire    and 
the  erosive  effects  of  water 

3rd  Ability  to  resist  the  impact 
of  hose  streams  or  falling 
debris 

4th  Ability  to  give  way  under 
high  temperatures  suffi- 
ciently and  without  hazard 
to  the  stability  of  the  wall, 
to  take  up  the  expansion 
and  contraction 

5th     Construction  that'  will  retard 
the  transmission  of  sound. 

The  primary  function  of  the  partition 
is  to  subdivide  large  areas  into  spaces 
suitable  to  the  occupants'  requirements, 
but  with  modern  construction  influenced 
by  a  wider  appreciation  of  the  need 
for   ample   protection   of  the   lives   and 


Curb  Block  for  Use  Along  Street 
Railway  Tracks 

Since  street  railways  were  first  built 
quickly  worn  stone  curb  blocks  have 
been  in  evidence,  and  latterly  the  more 
readily  fractured  clay  brick  blocks. 
Doubtless  many  have  endeavored  to 
think  out  a  curb  block  which  will  have 
a  more  permanent  surface  ;  as  those  used 
at  present  adjacent  to  the  track  show 
early  signs  of  wear,  and  often  become 
sunken  to  such  an  extent  as  to  require 
attention  in  a  short  time  after  having 
been  laid.  On  tracks  in  the  main  streets 
of  cities  the  surfaces  of  the  stone  blocks 
adjacent  to  the  rails  have  to  stand  even 
more  wear  and  tear  than  the  rail  itself. 
The  idea  of  a  recent  invention  along  this 
line  is  that  street  railroad  practice  de- 
mands that  the  curb  adjacent  to  the  rail 
should  bear  in  the  nature  of  a  continu- 
ous girder  from  tie  to  tie  and  that  its 
surface  should  have  wearing  qualities 
as  good  as  the  adjoining  rail. 

Ordinary  concrete  curbs  have  hitherto 
been  considered  impracticable  because 
of  cracking  due  to  vibration,  however, 
the  United  Railroads  of  San  Francisco 
have  experimented  with  the  patent  re- 
inforced concrete  metal-grilled-top  curb 
here  illustrated  and  after  months  of  ser- 
vice under  heavy  freight  traffic  have 
found  it  satisfactory,  while  the  stone 
curbing  laid  at  the  same  time  had  begun 
to  wear  and  settle  unevenly. 

This  curb  is  slightly  more  expensive 
than  the  stone  paving  but  as  an  offset 
to  this  a  saving  is  made  in  being  able 
to  use  advantageously  the  T  rail  in  place 
of  the  comparatively  heavier  and  more 
expensive  "Trilby  Rail." 

The    length    suggested    for    each    of 


Fic.  1 — Reinforced  Concrete  Curb  Block  in  San  Francisco 
n-B,  cast  iron  tops;  C  C  &  D  D,  frogs  alternate  at  10"  centers;  F,  bosses,  frogs  cast  into  them 


property  of  the  people  to  be  housed,  we 
must  take  it  as  most  important  to  lo- 
calise an   incipient   fire. 

These  notes  on  the  2-in.  solid  par- 
tition are  in  the  main  to  give  out  a 
much  broader  knowledge  of  this  light, 
low-cost,  space-saving,  fire-resisting  and 
easily-movable  construction  which  fills 
many  of  the  important  functions  of 
dividing  walls  to  form  offices,  rooms 
or  corridors,  or  to  enclose  stairs,  ele- 
vators or  other  openings  or  subdivi- 
sions. 
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these  curb  block  is  10'  and  the  method 
of  making  the  block  is  to  place  the  cast 
iron  grille  face  down  in  a  mold  and 
fill  in  with  concrete  of  desired  propor- 
tions. 

The  concrete  shown  on  the  top  of  the 
finished  curb  forms  a  roughened  surface 
to  prevent  slipping,  but  is  not  amenable 
to  wear,  as  the  spacing  of  the  metal  docs 
not  permit  of  wheel  tires  wholly  travel- 
ing on  it. 

From  an  aesthetic  point  of  view  the 
appearance  of  tracks  laid  with  this  curb 


is  much  superior  to  those  laid  with  stone 
paving.  This  is  noticeably  so  in  wet 
weather,  when  inequalities  are  shown 
up  by  water  lying  on  the  streets.  Tag- 
gart  Aston,  consulting  engineer.  Fox- 
croft  Building,  San  Francisco,  is  the  in- 
ventor. 


Along  this  same  line  Concrete-Cement 
Age  has  a  contribution  from  Oreste 
Coari,  Municipal  Surveyor  for  .Street 
Work,  Rome,  Italy,  which  explains  a 
similar  device  developed  abroad.  It 
follo\vs : 

Fixing  tram  rails  along  streets  which 
are  subjected  to  much  traffic  or  to  ordi- 
nary vehicles  in  the  most  central  parts 
of  towns,  has  rendered  a  good  paving 
very  difficult  and  expensive,  because  an 
unevenness  soon  develops  between  the 
rail  and  the  floor  of  the  street,  a  condi- 
tion particularly  inconvenient  when  the 
roadway  is  narrow  and  the  traffic  in- 
tense. , 


While  the  channeling  of  the  rail  is 
not  noticed  by  vehicles  in  motion  be- 
cause the  width  of  the  wheels  is  always 
greater  than  that  of  the  channel,  the 
difference  of  the  level,  though  small,  be- 
tween the  rail  and  the  street  paving,  al- 
ways causes  a  sinking  which  hinders  the 
wheels  of  the  vehicles. 

The  writer,  after  a  carfeul  study,  has 
invented  a  new  kind  of  block  made  of 
concrete  or  cement  or  asphalt,  with  met- 
allic grating  on  their  surface.  These 
blocks  are  fixed  against  the  rail  and 
shaped  so  as  to  be  in  contact  with  lat- 
eral spaces  of  the  rail  as  shown  in  the 
accompanying  sketch.  When  placed, 
these  special  blocks  have  the  advantage 
of  resting  on  the  foot  of  the  rail  and 
adhere  to  it,  so  as  to  render  impossible 
any  jutting  out  or  difference  of  level 
between  the  rail  and  the  surface  of  the 
blocks,  forming  a  perfect  level,  as  shown 
in  the  sketch.  The  metallic  head  protect- 
ing the  plocks  renders  their  surface  very 
resistant  ot  wear.  It  is  useless  to  say 
that  these  blocks  can  be  made  of  all 
shapes  and  dimensions,  suiting  perfectly 
the  various  styles  of  rails  and  different 
systems  of  paving.  The  sketch  shows  the 
shape  and  system  of  l)locks  for  pave- 
ments adopted  in  Rome. 

This  system  is  protected  by  industrial 
patent  certificates,  and  is  adopted  in 
Rome  since  1898. 

The  results  obtained  may  be  consid- 
ered very  satisfactory,  as  the  system 
meters  (miles  125)  or  .'50  kilometers  of 
extends  for  over  two  hundred  kilo- 
complctc  track. 
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NEW     BOOKS 


General    Specifications   for   Concrete 
Bridges.      Wilbur    J.    Watson,     Cleve- 
land,  O.     11"   X  8'4",   paper  bound,   66 
pp.,  illust.,  price  $1.00. 

These  specifications  are  intended  as  a 
general  worlcing  basis  for  concrete 
bridge  construction,  and  have  met  an 
actual  need  of  the  profession.  Such 
specifications  should  be  found  especial- 
ly useful  where  they  are  made  the  basis 
of  competitive  design.  In  such  cases  it 
would  be  possible  to  compare  all  design 
on  an  equal  basis. 

Designers'  Charts  for  Reinforced  Con- 
crete. By  H.  B.  Andrews,  Boston, 
Mass.      12"    X    9",    paper    bound,    24 

sheets,  illust. 

These  charts,  which  were  first  pub- 
lished in  1909,  have  been  in  quite  suc- 
cessful use  for  a  good  many  years  and 
should  be  found  of  value  to  engineers 
handling  design  problems.  Considerable 
space  could  have  been  saved  if  the  text 
matter  had  been  printed  on  both  sides 
of  the  sheet.  As  it  stands  now  the  book 
is  bulkier  than  required. 

Panama  in  Pictures.     By  Thomas  H. 

Russell,.     Published  by  M.  A.  Dono- 

hue    &    Co.,    Chicago.      8J4"    x    5%", 

paper  bound,  64  pp.,  illus. 

This  is  a  brief  but  well  written  pres- 
entation of  the  construction  of  the  Pa- 
nama Canal.  The  text  is  very  concise, 
outlines  the  past  developments,  dis- 
cusses the  historical  situation  and  pre- 
sents some  interesting  information  on 
the  construction  features  of  the  work. 
The  booklet  is  profusely  illustrated. 

The    Gypsum   Industry   in    1912.      By 

Ralph  W.  Stone.     Published  by  U.  S. 
Geological  Survey,  Government  Print- 
ing Office,  Washington,  D.  C.    15  pp., 
7H"  X  10",  paper  cover. 
This   is  a  comprehensive  report  cov- 
ering in  detail  the  distribution  and  char- 
acter of  gypsum  and  gypsum  products. 
The  matter  is  brought  right  up  to  date 
and   the   report   should   be  of  value   to 
anyone  interested  in  this  subject. 

Reinforced  Concrete  for  Houses.     By 

Benjamin    A.    Howes.      Published    by 

the  Assn.  of  Amcr.  Portland  Cement 

Mfrs.,   Philadelphia.     9"  x   6",   paper 

bound,  24  pp.,  illus. 

This  is  a  reprint  of  that  famous  paper 

delivered  by  Mr.  Howes  a  good   many 

years  ago  which  sounded  a  key-note  in 

the    development    of    modern    residence 

design.    To  those  not  familiar  with  this 

paper  when  it  was  first  published,  this 

pamphlet  will  be  of  much  interest. 

Small  Concrete  Bridges  and  Cul- 
verts— Universal  Portland  Cement 
Co.,  Chicago,  0"  x  0",  paper  bound,  72 
pp.,   illus. 
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Do  Not  Be  Fooled  by  Unauthorized 
Subscription  Agents 


It  is  very  unfortunate  that 
the  work  of  reputable  and  re- 
sponsible subscription  agents  of 
Concrete-Cement  Age  should, 
in  a  measure,  be  handicapped 
by  the  suspicions  which  are 
occasioned  through  the  opera- 
tion of  unreliable  agents.  Ac- 
companying this  notice  we  pub- 
lish a  facsimile,  full  size,  of 
the  official  receipt  blank  used 
by  Concrete-Ce.ment  Age  sub- 
scription representatives.  These 
receipts,  of  course,  are  not  all 
numbered  like  the  one  shown, 
but  they  are  numbered  serially 
through  a  book  of  either  23  or 
50  blanks.  W'hen  an  agent 
writes  a  receipt  for  a  subscrip- 
tion payment  a  copy  of  that 
receipt  is  made  on  a  blue  sheet 
with  which  the  white  pages 
are  inter-leaved.  The  careful 
and  reliable  agent  invariably 
sends  the  blue  copy  immediate- 
ly to  this  office  as  evidence  of 
a  subscription  payment  re- 
ceived. If  you  have  any  doubt 
whatever  of  an  agent  to  whom 
you  propose  to  make  a  sub- 
scription payment,  ask  him  to 
show  you  a  letter  authorizing 
him  to  act  for  Concrete-Ce- 
^tE^JT  Age.  This  letter  will 
state  the  series  of  numbers  in 
the  particular  receipt  book 
which  this  agent  is  using. 

We  regret  very  much  to  have 
to  advise  that  prospective  sub- 
scribers should  not  make  pay- 
ments to  Geo.  Scott,  whose  ( 
address  was  Springfield,  111., 
and  who  was  equipped  with  a 
receipt  book  containing  blanks 

numbered  2101  to  2150.  

We  also  advise  that-  subscription  pay- 
ments should  not  be  made  to  a  man  who 
has.  in  at  least  one  instance,  signed  a 
receipt  for  a  subscription  payment  for 
Concrete-Cement  Age  with  the  name  C. 
F.  Seaver.  The  last  we  heard  of  this 
man  he  was  in  St.  Francisville,  111.,  and 
in  one  instance  gave  a  receipt  for  a  sub- 
scription payment    on    an    order    book 


EMKNT  Age  Publishing  ^o. 


By 


AGBNT 


blank  with  yellow  paper. 

Insist  upon  an  official  receipt.  This 
man  Seaver  accepted  $1.00  for  a  year's 
subscription  to  Concrete-Cement  Age- 
The  subscription  price  in  the  United 
States  is  $1.50. 

We  should  like  information  as  to  the 
whereabouts  of  Seaver  and  Scott. 


The  foreword  of  this  book  states 
that  the  floods  of  the  spring  of  1913 
have  had  remarkable  effect  in  crys- 
tallizing public  sentiment  in  favor  of 
concrete  bridges  and  hundreds  of  bridge 
structures  of  steel  and  timber  which 
were  swept  out  in  the  flood  will  be  re- 
built in  concrete.  This  booklet  covers 
in  a  detailed  and  interesting  way  the 
essentials  in  bridge  construction  and 
will  be  found  of  value  to  all  builders 
and  engineers  having  to  deal  with  these 
problems. 

Builders'    Quantities — P.y    Wm.    Kdgar 

Ballard.      Published    by    Longmans. 

Green    &   Co.,    New    York,    London, 

Bombay     and      Calcutta;      7>^"x5", 

cloth   bound,   124  pp ,   illus. 

This    volume    is    an    elementary    text 

on  estimating  and  while  it  was  prepared 

to  meet  in   particular  the   requirements 

of   English   practice   and   all   the   treat- 


ment is  to  that  end,  yet  there  are  a 
good  many  points  covered  in  an  inter- 
esting way  which  should  be  of  general 
information.  The  volume  is  neatly 
bound  in  limp  cloth  and  printed  on  a 
heavy   paper.     There  are   no   halftones. 

Concrete  in  the  Barnyard — Univer- 
sal Portland  Ccnu-nt  Co.,  Chicago,  9" 
x  0",  paper  bound,  '.VI  pp.,  illus. 

This  pamphlet  is  a  specific  text,  cov- 
ering in  detail  the  many  uses  of  con- 
crete in  and  around  the  farm.  Every 
possible  construction  is  covered  very 
carefully  with  detailed  photographs, 
sketches    and    plain    text. 

Modern  Homes  of  California.     Los 

Angeles  Investment  Co.,  Los  ,'\ngeles. 
Cal.,  10^^"  X  7;4".  paper  bound.  96  pp.. 
illus.,  price  50c.  This  is  a  plan  book  of 
small  dwellings,  mostly  of  frame  con- 
struction. 
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Concrete  Organizations,  Officials 
and   Conventions 

American  Concrete  Institute,  Edward 
E.  Krauss,  Secretary,  Harrison  Build- 
ing, Philadelphia.  Pa.  Convention, 
Chicago,  Feb.  16-20,  1914. 

American  Highway  Association,  J.  E. 
Pennybacker,  Jr.,  Secretary,  Colorado 
Building,  Washington,  D.  C. 

American  Road  Builders'  Association, 
Secretary,  E.  L.  Powers,  150  Nassau 
St.,  N.  Y.  C.  Convention  and  Exhi- 
bition, First  Regiment  Armory,  Phila- 
delphia, Dec.  9-12,  1913. 

Association  of  American  Portland  Ce- 
ment Manufacturers,  Percy  H.  Wil- 
son, Secretary,  Land  Title  Building, 
Philadelphia,  Pa. 

Canadian  Cement  and  Concrete  Asso- 
ciation, William  Smith,  Secretary,  57 
East  Adelaide  St.,  Toronto,  Ont. 

Cement  Products  Exhibition  Co.,  72 
West  Adams  St.,  Chicago,  111.;  J.  P. 
Beck,  Sec.  Seventh  Chicago  Cement 
Show,  Coliseum,  February  12-21,  1914. 

Iowa  Association  of  Cement  Users, 
Henry  H.  Dean,  Glenwood,  la.,  Sec- 
retary. 

National  Conference  on  Concrete  Road 
Building,  J.  P.  Beck.  73  W.  Adams  St., 
Sec.  First  meeting  Auditorium,  Chi- 
cago, February  12-14,   1914. 

Nebraska  Cement  Users'  Association, 
Secy.-Treas.,  Frank  Whipperman, 
Omaha,  Neb.  Convention  Feb.  2-4  and 
Show  Jan.  30  to  Feb.  4,  1914,  Omaha. 

Northwestern  Cement  Products  Asso- 
ciation, J.  C.  VanDoorn,  Secretary, 
Security  Bank  Bldg.,  Minneapolis, 
Minn. 


The  American  Highway  Association, 
at  its  recent  convention  in  Detroit,  re- 
elected officers  and  directors  as  follows : 
President,  Logan  Waller  Page;  Vice- 
President,  W.  W.  Finley ;  Treasurer, 
Lee  McClung;  Secretary,  J.  E.  Penny- 
backer,  Jr. ;  Field  Secretary,  Chas.  P. 
Light ;  Directors— L.  W.  Page.  W.  W. 
Finley,  James  S.  Harlan,  Alfred  Noble, 
T.  G.  Norris,  Chas.  Whiting  Baker.  A. 
B.  Fletcher.  Roy  Chapin,  Jos.  W.  Jones 
and  L.   E.  Johnson. 

The  Michigan  State  Good  Roads  As- 
sociation, at  a  meeting  in  connection 
with  the  American  Road  Congress  in 
Detroit  recently,  re-elected  officers  as 
follows:  President,  Philip  T.  Colgrove; 
Vice-President,  N.  P.  Hull ;  Secretary, 
A.  A.  Anderson  ;  Treasurer,  J.  Edward 
Roe. 


The  third  annual  meeting  of  the 
United  States  Good  Roads  Association 
was  held  in  St.  Louis  at  the  old  ex- 
position grounds  for  six  days,  begin- 
ning November  10.  Senator  John  H. 
Bankhead,  of  Alabama,  is  president  of 
the  association  and,  is  taking  a  keen  and 
active  interest  in  the  movement. 
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Coming   Good   Roads   Congress 

Plans  for  the  Fourth  American  Good 
Roads  Congress  of  .'Kmerican  Road 
Builders'  Assn.  in  the  First  Regiment 
.Armory,  Broad  and  Callowhill  Sts., 
Philadelphia,  are  being  worked  out  in 
detail  by  the  Convention  Committee  and 
oflicials  having  the  matter  in  charge. 
The  following  is  an  outline  of  the  pro- 
gram. 

Org'anizatlon 

1.  Highway  Officials — Their  Duties 
and  Powers;  2.  Division  of  Expense,  of 
Responsibility  and  of  Authority  between 
the  various  Municipal  and  Other  Units 
participating  in  a  Road  or  Street  Im- 
provement ;  3.  The  Relation  to  Each 
Other  of  the  Contractor,  the  Chief  En- 
gineer, the  Resident  Engineer  and  the 
Inspector;  4.  Details  of  .Arrangements 
for  the  Use  of  Convict  Labor. 
Constrnction 

1.  The  Proper  Determination  of  the 
Amount  of  Re-Alignment  and  of  Grad- 
ing to  be  done ;  2.  The  Factors  Govern- 
ing a  Proper  Selection  of  a  Road  or 
Street  Pavement  or  Surfacing;  3.  Ma- 
terials and  Methods  Suitable  for  Road 
Surfaces ;  4.  Unit  Price  vs.  Lump  Sum 
Contracts  ;  5.  Plant  Equipment ;  6.  Pre- 
liminary Traffic  Census ;  7.  Efficiency 
and  Economy  of  Using  One  Size  Crush- 
er Run  Stone,  Bituminous  Concrete 
Pavements  as  a  Substitute  for  Bitumin- 
ous Pavements  Constructed  by  Penetra- 
tion Methods;  8.  Dirt  Roads. 
Ilaintenance 

1.  Sub-Organization  for  Securing 
Efficient  Maintenance ;  2.  General  Meth- 
ods of  Repairs  and  Renewals ;  3.  Meth- 
ods of  Dust  Prevention  ;  4.  Maintenance 
of   Different   Road   Surfaces. 

The  general  plan  of  providing  for 
discussion  of  subjects,  rather  than  long 
papers,  which  has  been  so  successful  in 
the  past,  will  be  adopted  at  this  meeting. 
In  connection  with  the  Congress  and 
convention,  there  will,  as  usual,  be  held 
an  exhibition  of  road  machinery,  ma- 
terials and  appliances.  This  exhibition 
will  be  known  as  the  Fifth  Annual 
Good  Roads  Exhibition,  and  will  include 
machinery  and  equipment  used  in  con- 
struction, repair  and  maintenance  of 
roads  and  pavements.  This  exhibition 
will  also  be  held  in  the  First  Regiment 
Armorv. 


Secretary  of  Agriculture.  The  amount 
appropriated  under  this  act,  based  on 
the  receipts  of  the  national  forests  for 
the  fiscal  year  ending  June  30,  1913,  is 
$234,638.08.  From  the  1912  receipts  for 
this  10%  road  item,  there  is  an  addi- 
tional $134,831.10,  which  is  still  avail- 
able. 


Secretary  Houston  of  the  Dept.  of 
Agriculture  says  that  the  state  and 
federal  governments  should  work  to- 
gether for  highway  improvement  in 
order  that  a  large  proportion  of  the 
money  annually  spent  for  road  con- 
struction may  not  be  wasted.  In  his 
own  department  the  Office  of  Public 
Roads  has  been  demonstrating  the  value 
of  proper  road  building  by  the  con- 
struction of  certain  object-lesson  roads, 
and  the  forest  service  is  carrying  out 
his  idea  of  national  and  state  co-opera- 
tion in  road  building.  The  law  requires 
that  10%  of  the  gross  receipts  from  the 
national  forests  shall  be  spent  in  the 
states  in  which  the  forests  are  situated. 
This  money  is  expended  for  road  im- 
provement  under   direct   control   of   the 


Tariff   Changes   Affecting   the 
Concrete   Field 

Many  items  in  the  new  tariff  schedule, 
effective  beginning  Oct.  3,  1913,  are 
factors  in  cement  and  concrete  develop- 
ment. The  following  list,  revised  from 
the  complete  schedule,  gives  the  tariff 
changes  in  such  items : 

Schedule   A 
Chemicals,  Oils  and  Paints 

Old  rate  New  rate 

Calcined    magnesia    7c  lb.  SJ^clb. 

Carbonate  of  magnesia   ..   3c  lb.  lyiclh, 

Barytes 76.9%*  15% 

Barytes,   manuf'd    64.24%*  20% 

Ochre,   crude    5.92%*  5% 

Ochre,   powdered    40.03%  5% 

\'enetian   red    30%  10% 

Zinc    oxide,   dry 15.60%  10% 

Zinc     chloride     and     zinc 

sulphate     Iclb.  >^c  lb. 

Schedule   B 
Earths,   Eartiiernware  and  Glassware 

Old  rate  New  rate 
Portland     and     hydraulic 

cement    21.32%*  Free 

White  non-staining  Port- 
land cement    20%  10% 

Lime  5c  100  lbs.  5% 

Plaster  rock    25.42%'  10% 

Keene's  cement   39.73%*  10% 

Other  cement   20%  10% 

Asphaltum  and  bitumen.  .$1.50  ton  60c  ton 
Limestone   rock  asphalt. .  .50c  Ion  10% 
Mica,  linground,  val.   un- 
der   15c    lb 34.62%'  4c  lb. 

Mica,  unground,  val.  over 

15c  lb 34.62%*  25% 

Mica,    ground    20%  16% 

Surveying    instruments. .  .45%  25% 

Marble,   dressed    $1  cu.  ft.  75ccu.  ft. 

Marble,   p.aving   tiles 8c  ft.  6c  ft. 

Mosaic  cubes,  loose J4clb.-f20%  20% 

Same  attached  to  paper.  .5c  ft.-f35%  35% 

Schedule  C 

Metals  and   Mfrs.  of  Metals 

Old  rate       New  rate 

Bar  iron    11.94%*  6% 

Round   iron   rods 27.18%*  6% 

Iron  beams  and  other  struc- 
tural shapes  of  iron  or 
steel    23.20%'         10% 

Sheet  iron  or  steel 27.49%*        12% 

Steel  ingots  made  by  Besse- 
mer or  similar  process.  .21.98%*        Free 

Steel  bars  and  shapes  made 
by  Bessemer  or  similar 
process    21.98%*  8% 

Round  iron  or  steel  wire.  .38.03%*        15% 

Schedule  N 
Sundries 

Fulminates    20%  Free 

Gunpowder  and  explosives — 

Value    over    20c   lb 4c  Ih.  Free 

Value  under  20c  lb 2c  lb.  Free 

•For  the  purpose  of  simplifying  comparison, 
certain  of  the  old  duties,  compounded  of  "ad 
valorem"  (according  to  value)  and  "specific" 
(according  to  quantity)  rales,  have  been  re- 
duced to  "ad  valorem"  eriuivalcnts. 


The  article  on  "Pit  Silos"  published 
on  p.  206  of  the  November  issue  was 
prepared  by  Alvin  T.  Stcinel,  formerly 
editor  of  the  "Southwest  Trail,"  but 
now  General  Imigration  Agt.  of  the 
Rock  Island  Lines,  with  headquarters 
at  Chicago.  This  information  was  not 
available   when   the  article   was   printed. 
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New  Equipment,  Methods 
and  Materials 


The  forward  process  of  any  industry  is  measnred  by  the 
tools  with  which  it  works,  and  the  engrineer-manufacturera 
who  are  developing-  new  ard  i^etter  methods  and  materials, 
merit  recognition  and  co-operation.  In  this  department  ar* 
published  brief  descriptions  of  the  new  developments  of  the 
field 


The  Eberling  Tile  Machine. 

With  the  invention  of  the  Eberling 
cement  construction  tile  machine,  the 
concrete  field  has  been  considerably  en- 
larged and  a  worthy  oppfonent  for  clay 
tile  put  on  the  market.  This  machine 
made  its  first  appearance  something  over 
a  year  ago  in  Cleveland,  O.,  and  the 
first  plant  has  been  recently  installed 
for  the-Moline  Cement  Products  Co., 
Moline,  111.  With  this  equipment  the  tiles 
are  made  by  mechanical  compression. 
using  cams  and  eccentrics  in  a  very  heavy 
machine.  The  operation  is  about  as 
automatic  as  it  could  be.  At  the  feed 
end  of  the  machine,  an  operator  places 
an  empty  wooden  pallet  on  the  feed 
table.  The  pallets  are  a  light  bottom 
board  the  size  in  plan  of  the  section  of 
the  tile  made,  with  side  pieces  in  two  op- 
posite sides  the  height  of  the  tile,  and 
are  shown  at  the  right  in  Fig.  1.  A 
simple  mechanism  pushes  the  pallet  un- 


Fic.  2 — Showing  Structure  or  the  Machin 


der  the  feed  hopper,  where  it  is  me- 
chanically filled  with  the  semi-dry  mi.x 
and  automatically  struck  oflf. 

The  operation  which  pushes  an  empty 
pallet  under  the  hoppers  pushes  the 
loaded  pallet  out  into  the  compression 
chamber,  where  are  the  lid,  knives  and 
plungers,  that  automatically  turn  out 
the  tile  ready  for  the  steam  rooms.  In 
operations  which  quickly  follow  one  an- 
other, the  sides,  top  and  joint  blades 
are  forced  through  from  one  side.  These 
lock  into  position  and  from  the  other 
side  the  pointed  shuttle-like  plungers 
which  form  the  hollow  cell  of  the  tile 
enter  the  solid  constrained  rectangular 
prisms   of  concrete  with  a  pressure   of 


15  tons.  The  plungers  also  lock ;  then 
a  pressure  of  45  tons  on  the  ends  of  the 
tile  is  applied  and  the  machine  is  through 
with  the  tile  with  the  exception  of 
drawing  out  the  plungers  and  knives 
and  shoving  the  formed  tile  out  onto 
a  bench.  This  last  operation  is  done 
by  a  third  pallet  coming  beneath  the 
hopper.  The  plunger  and  knives  and 
the  heads  giving  the  end  pressure  are 
worked  by  a  heavy  arm  and  gears  prop- 
erly timed,  making  the  machine  entirely 
automatic. 

An    entire    operation,    from    the    time 
the  empty  pallet  is  placed  on   the   feed 


MoLi.vE  Plant 


table  until  the  same  pallet  is  lifted  oflf 
with  the  finished  tile,  is  completed  in 
one  revolution  of  the  big  geared  wheel 
which  shows  at  the  left  of  Fig.  2.  At 
the  Moline  plant  the  machine  is  now 
turning  out  a  tile  every  12  seconds  so 
that  with  4  single  units  to  the  pallet 
gives  a  capacity  of  1,200  per  hr. 

The  tile  are  taken  from  the  ma- 
chine to  the  "steam  tunnel."  Only  a 
small  head  of  steam  is  carried,  and  48 
hours  in  the  steam  are  given. 

The  knives  and  plungers  of  the  ma- 
chine can  be  adjusted  so  as  to  make 
four  sizes  of  tile ;  the  smallest.  4"  x 
5"  X  12",  is  taken  as  a  unit.  The  other 
sizes  are  of  two,  three  and  four  units. 
Tile  of  more  than  one  unit  can  be  sep- 
arated into  smaller  sizes  or  into  sep- 
arate units.  These  dimensions  allow  a 
tile  wall  to  conform  with  any  wall  of 
brick  and  while  these  tile  are  designed 
primarily  for  walls  which  are  to  have  a 
covering  of  stucco  or  some  other  veneer, 
a  neat  outside  wall  can  be  made  with 
them. 

Tests  were  made  for  the  Moline  Ce- 
ment Products  Co.  on  tile  from  its 
machine,  in  the  testing  laboratory  of 
John   Deere    Plow    Co.,   Moline,   111. 
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A    Pocket    Target    for    a    Plumb 
Line 

A  plumb  bob  and  line  is  under  most 
circumstances  the  most  practical  and 
probably  accurate  method  of  transfer- 
ring a  point  vertically  and  of  determin- 
ing whether  a  corner  or  column  is 
plumb.  In  laying  out  a  building  or 
other  similar  work  it  is  very  often  nec- 
essary to  sight  on  to  a  plumb  bob  string 
from  a  builder's  transit. 

The  accompanying  illustration  shows 
a    little   celluloid   target    which    can   be 


Fioi.  i,  o  .^.\J  G — Eberlin'g  Tile  in  Use 
In  Fig.  4  in  the  Upper  Left  Corner  is  Shown  a  Detail  View  of  the  Wall  of  a  Circular  Barn 
at  the  Boys'  Farm,   Hudson.  O. ;   Fig.   5   Shows  a   Garage   of  the  Tile   Covered   with   Stucco  anil 
Fig.  6  Shows  Tile  Being  Laid  in  a  Foundation  Wall  for  a  Large  Residence  in  Cleveland 

Four-in.  tile  were  used,  made  of  1:4  Accompanying  illustrations  show  indi- 

concrete  and  the  report  of  the  test  is  as      vidual  tile — one  unit  and   a  4-unit  tile, 
follows :  Fig.  3  and  also  the  tile   in  use. 

Size  of  Tile 

Tile  were  set  on  edge  with  the  top  and  bottom  surfaces  embadded  in  plaster  of  Paris  to  get 
uniform  distribution  of  the  pressure. 


Ultimate 

Thickness 

Ultimate 

strength 

No. 

Material 

Age 

of  webs 

Length 

Area  sq.  in. 

strength 

per  sq.  in. 

1 

16  wks. 

.TO"-. 76" 

12.58" 

18.37 

33.140  lbs. 

1,804  lbs. 

?. 

8wks. 

.8o"-.83" 

12.10" 

20.31 

28,349  lbs. 

1,395  lbs. 

Jt 

3  wks. 

.TT'-.S?" 

12.20" 

20.01 

27,140  lbs. 

1,357  lbs. 

4 

Clay 

A8":50" 

12.30" 

12.30 

19,490  lbs. 

1,583  lbs. 

Porch   Columns  of 

Concrete 

The  illustration  shows  the  residence 
of  C.  M.  Mcnefcc,  2430  Thomas  street. 
Fort  Wayne,  Ind.  The  concrete  work 
was  done  by  the  Mcnefcc  .\rt  Stone  Co. 
The   porch    columns,   20   in    all.   arc   of 
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granite  concrete.  These  and  the  7  or- 
namental lighting  standards  were  made 
in  molds  of  the  ,\rchitcctural  Mould 
Co.' 

'Detroit 


Detail  Sketch  Showing  the  Operation  or  A 
Target  for  Plumb  Line 

easily  attached  to  a  string  and  makes 
it  possible  to  see  the  string  more  easily. 
Such  a  target,  which  is  manufactured  by 
Kolesch  &  Co..  N.  Y.  C,  should  be  ex- 
tremely useful  whenever  a  plumb  bob 
string  is  used  as  a  sight. 


The  Blaw  Steel  Construction  Co., 
Pittsburgh,  maker  of  concrete  forms, 
has  secured  the  services  of  L.  W.  Bar- 
nett,  for  many  years  secretary  and  sales 
manager  of  the  Franklin  Steel  Co., 
Franklin,  Fa.  Mr.  Barnett  will  be  lo- 
cated at  165  Broadway,  N.  Y.  C,  and 
will  represent  the  Pittsburgh  concern  in 
that  city.  He  will  handle  the  sales  of 
transmission  towers,  steel  poles  and 
other  products  of  the  company.  The 
Blaw  company  recently  moved  its  of- 
fices to  the  new  plant  at  Hoboken,  a 
suburb  of  Pittsburgh.  An  office,  how- 
ever, is  retained  in  the  Farmers  Bank 
building. 


1914  Coltrins  Have  Larger 
Wheels 

To  increase  the  case  of  portability 
and  develop  a  somewhat  higher  dis- 
charge point  for  the  concrete,  the  1914 
Coltrin  "continuous-batch"  mi.xer,  man- 
ufactured by  the  Knickerbocker  Co., 
Jackson,  Mich.,  will  have  slightly  larger 
wheels  on  front  trucks,  increasing  from 
18"  to  22". 
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This  Shows  in  Detail  the  Operation  of  Essential  Features  of  the  Frick  Steel  Adjustable  Centerini. 

the    manner    in    which    the    projecting    finger    holds    the    segmental 


A   detailed   examination   of  the  wall   form   set  up  at  the  left  will   sh^ 
centering  in  position 


Adjustable  Segmental    Centering 
Units 

The  last  few  years  has  seen  many  in- 
teresting developments  in  forms  for  con- 
crete work.  A  very  ingenious  devel- 
opment along  this  line  is  shown  in  the 
accompanying  illustration  in  which  the 
surface  on  which  concrete  can  be  mold- 
ed is  produced  by  a  plate  which  is  held 
in  position  by  an  adjustable  rib  at  each 
end.  The  stud,  instead  of  being  a  con- 
tinuous unit,  is  built  up  as  the  work 
progresses  by  the  two  units  to  which 
each  plate  is  attached.  The  unit  plates 
can  be  fitted  to  any  contour  by  an  ad- 
justable feature  in  the  segmental  stud 
which  is  about  as  follows :  Each  unit 
stud  or  brace  is  a  double  steel  casting 
with  a  projecting  finger  as  shown.    The 


Discharge  Chutes  for  Continuous 
Mixers 

The  1914  model  of  the  Coltrin  con- 
tinuous mixer  will  be  equipped  with  a 
discharge  chute  having  a  radius  of  10'. 
The  Knickerbocker  Co.,  Jackson,  Mich., 
manufacturer  of  this  mixer,  states  that 
by  the  use  of  this  chute,  12  men,  includ- 
ing the  foreman,  are  enabled  to  charge 
and  operate  the  machine  and  also  place 
the  concrete,  even  when  operating  at  the 
ma.ximum  capacity  of  12  cu.  yds.  per 
hour.  In  other  words,  this  equipment 
is  rated  to  produce  1  cu.  yd.  per  hr.  per 
man,  using  all  common  labor  e.xccpt  tlie 
foreman.  The  accompanying  plate  shows 
the  operation  of  the  chute.  This  is  a 
steel  chute  suspended  on  a  swivel  and 
works  verv  well. 


projecting  finger  fits  into  the  adjacent 
ribbed  unit  and  is  fastened  in  place  by 
a  pin.  Any  curvature  is  thus  made  pos- 
sible and  the  centering  unit  is  adapt- 
able to  almost  any  kind  of  work.  The 
adjustable  steel  centering  is  an  invention 
of  Henry  H.  Frick  and  is  being  made 
by  the  Frick  Mfg.  Co.,  Fricks,  Pa. 
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New  School  House  Construction 

The  United  Fireproofing  Co.,  1133 
Broadway,  N.  Y.  C,  has  been  awarded 
the  contract  for  the  construction  of  a 
$47,000  fireproof  high  school  at  Mill- 
bury,  Conn.  John  T.  Simpson,  of  New- 
ark, N.  J.,  is  the  architect  and  engineer. 


Ribbed  Mesh  Patent  Suit 
Decisions 

A  light  expanded  metal,  made  more 
rigid  by  ribs  formed  in  the  metal  sheath- 
ing, is  today  a  valuable  and  widely  used 
structural  material.  The  past  few  years 
have  seen  many  materials  of  this  type 
brought  onto  the  market.  There  has 
been,  consequently,  some  patent  conflict, 
and  the  Corrugated  Bar  Co.,  Buffalo, 
makes  the  following  statement  in  regard 
to  a  recent  decision : 

In  the  suit  of  the  Trussed  Concrete 
Steel  Co.  vs.  the  Corrugated  Bar  Co. 
for  infringement  of  its  "Hy-Rib"  pat- 
ents by  the  "Corr-Mesh"  material  of 
the  latter  company.  Judge  Hazel,  in 
the  U.  S.  Court  for  the  Western  Dist., 
N.  Y.,  handed  down  a  decision  Sept.  8, 
in  favor  of  the  Corrugated  Bar  Co. 
The  decision  limits  the  "Hy-Rib"  pat- 
ent to  the  specific  construction  shown 
and  described,  and  states  that  the 
■  claims  barely  escape  anticipation  by 
the   references   cited." 

This  case  has  aroused  considerable 
interest  in  the  building  trade  on  account 
of  the  prominence  of  the  two  companies 
.-md  the  important  position  occupied  by 
tlicir   respective  materials. 

In  regard  to  this  same  suit,  the 
Trussed  Concrete  Steel  Co.,  Detroit, 
makes  the  following  statement : 

A  rehearing  of  the  above  case  has 
already  been  requested,  because  of  al- 
leged variance  between  the  evidence 
and  the  decision ;  also  because  the  same 
patents  upon  which  the  above  case  rest- 
ed were  the  basis  of  a  suit  in  the  U. 
S.  Court  for  the  Northern  Dist.  of 
Ohio,  where  judgment  was  rendered 
in  favor  of  the  Trussed  Concrete  Steel 
Co.  as  against  the  original  patentee. 
William  D  Forsyth,  and  a  full  account- 
ing ordered. 


The  Inland  Steel  Co.  announces  that 
it  has  opened  a  branch  sales  office  at 
Milwaukee.  C.  M.  Easterly  in  charge  as 
district  sales  manager.  This  step  is 
necessary  to  serve  properly  the  impor- 
tant business  developed  in  Milwaukee 
and  adjacent  territory. 
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Cost  of  Operating  Salamanders 

A  warehouse  recently  completed  near 
Chicago  had  about  72,500  cu.  ft.  of  air 
in  each  of  the  five  stories  and  in  dis- 
cussing the  matter  of  concrete  in  cold 
weather  a  recent  Bulletin  of  the  Uni- 
versal Portland  Cement  Co.  presents 
some  valuable  cost  data  on  the  opera- 
tion. 

On  one  floor  12  salamanders  were 
kept  burning  for  5  days ,  in  which 
time  an  average  of  18,000  lbs.  of  coke 
was  burned  per  24-hour  day,  or  150 
lbs.  per  salamander  per  day.  The  in- 
side temperature  was  maintained  at 
about  60°  F.,  while  the  outside  tem- 
perature ranged  between  10°  F.  and 
55°  F.  The  labor  necessary  was  one- 
half  the  time  of  one  man  per  day  and 
one-half  the  time  of  a  night  watchman. 
The  total  cost  of  the  salamanders  was 
$16.80,  making  the  cost  per  floor  $3.36. 
The  cost  of  heating  this  floor  was: 
Coke,  4^  tons  at  $6.75  per  ton.  .$30..-!8 

Salamanders,  cost  per  floor 3.36 

Labor,  20  hours,  at  ^V/ic  per  hr..     7.50 
Labor,   30  hours,   at  25c   per   hr..     7.50 


Total    $48.74 

Cost  per  salamander,  per  day 81 

The  same  number  of  salamanders 
were  used  on  two  other  floor?,  burning 
for  five  days  on  one  floor  and  four 
days  on  the  other.  During  these  pe- 
riods a  temperature  of  about  60°  F. 
was  maintained  within  the  building, 
while  the  outside  temperature  varied 
from  10°  F.  to  55°  F.  The  cost  per 
salamander  per  day  for  the  two  floors 
was  $0.77  and  $0.72  respectively. 


Tonnage  of  Reinforcing  Steel 

According  to  statistics  given  out  by 
the  .\m.  Iron  and  Steel  Inst.,  the  pro- 
duction of  iron  and  steel  bars  for  rein- 
forced concrete  work  in  1912  amounted 
to  274,332  tons,  as  compared  with  258,741 
tons  in  1911,  an  increase  of  15,591  tons, 
or  over  6%.  Of  the  total  in  1912  about 
2,500  tons  were  iron,  as  compared  with 
about  2,388  tons  in  1911,  and  about  271,- 
832  tons  were  steel,  as  compared  with 
about  236.353  tons  in  1911. 

The  following  table  gives  the  produc- 
tion by  states  of  concrete  bars  in  1912, 
iron  bars  being  separated  from  steel 
bars. 

Pboduction    of    Reinfokciko  Bars   by  States 
IN    1918 

Iron,  Steel,  Tolal 

tons        tons  tonnage 

Me.,  N.  Y..  and  N.  J 69.755  69,765 

Pennsylvania    73,639  73,639 

Ga.,  Ala.  and  Texas 13.005  13,005 

Ohio     8,728  8,728 

Indiana   24,902  24,902 

Illinois     33,803  33,803 

Mich.,  Wis.  and   Mo 18,907  18,907 

Col..  Wash,  and  Cal..   2,500  29,093  31.593 

Total    for   1912...   2,500     271.832     274.332 

Total    for    1911...   2.388     256.S53     258.741 
Total    for    1910...    4,645      236.404      241.109 

Total    for   1909 159.852     159,862 

In  1912  there  were  36  plants  in  10 
states  which  rolled  iron  or  steel  bars  for 
reinforced  concrete  work,  as  compared 
with  33  plants  in  10  states  in  1911.  Penn- 
sylvania made  over  26.8%  of  the  total 
production  in  1912.  against  over  29.1%  in 
1911,  and  New  V'ork  made  over  24% 
against  over  21.9%  in  1911. 
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Catalogs    and    other    Trade 
Publications 


SoUow  Wall  Machines.  \'aii  Guilder 
Hollow  Wall  Co.,  Rochester,  N.  Y.  SH"  x 
i'A",  paper  bound,  ji  pp.,  illust.  This  little 
booklet  is  a  detailed,  carefully  and  plainly 
presented  handbook  showing  the  opcralion 
of  the  Van  Guilder  hollow  wall  machii.e.  The 
matter  is  presented  very  clearly  and  iilusirated 
freely.  Many  interesting  and  valuable  speci- 
fications and  information  of  a  general  nature 
are  given. 

Keece  Cement — American  Keene  Cement 
Co..  Salt  Lake  City,  Utah.  S'4"x4",  paper 
bound,  20  pp.,  illus.  The  above  company, 
wliich  is  about  4  years  Oid,  has  a  plant  at 
Sigurd,  Uath,  where  the  company  owns  several 
bundled  acres  of  gypsum  deposits.  Several 
grades  of  American  Keene  cement  are  turned 
out  such  as  basic  fine,  superline,  casting  extra 
superline  and  coarse.  The  booklet  describes 
all  these  in  detail,  presents  direction  for  mix- 
ing and  applying  Keene  cement  and  shows 
many  interesting  buildings  where  this  materiai 
has   been  used. 

I^ocomotive  Cxane  witb  Grab  Bucket 
— Catalogue  K — Brown  Hoisting  .Machy.  Co., 
Cleveland,  9"xG",  paper  bound,  56  pp.,  illust. 
This  catalogue  gives  a  general  description  of 
Brown  hoist  locomotive  cranes  of  various  capa- 
cities and  the  illustrations  show  how  the  craies 
aie  used  in  connection  with  Brown  hoist  grab 
buckets.  An  introductory  statement  says  that 
a  locomotive  craine  equipment  with  a  grab- 
bucket  is  equivalent  to  20  men  to  40  men  in 
handling  materia]  such  as  coal,  gravel,  ashes, 
etc.  The  catalogue  is  profusely  illustrated  with 
many  views  of  actual  installations. 

Jjittle  Wondex  Concrete  Mixer,  Water- 
loo Cement  Machinery  Corp.,  105  Vinton  St., 
Waterloo,  la.  9"  x  6",  paper  bound,  16  pp.," 
illust.  This  booklet  describes  in  detail  the 
small  open-drum  batch  mixer  manufactured  by 
this  company.  Some  interesting  data  are  giv- 
en covering  the  comparative  cost  of  hand  mix- 
ing and  small  batch  machine  mixing,  and  in 
light  of  the  data  shown  it  is  no  wonder,  as 
has  often  been  stated  in  these  columns,  that 
hand  mixing  is  rapidly  becoming  a  lost  art. 
A  small  machine  will  do  it  better  and  more 
cheaply. 

Hydroclde.  L.  Sonneborn  Sons,  N.  Y.  C. 
6"  X  S'A",  paper  bound,  14  pp.  This  is  a 
hydrocarbon  compound  which,  when  applied 
to  masonry  surfaces,  produces  a  black,  elastic 
and,  the  manufacturers  state,  impervious  coat- 
ing. The  compound  is  of  such  consistency  that 
part  of  it  penetrates  the  masonry  and  part 
remains  on  the  surface. 

Marbleoid-SanltaB  Fire-proof  Floorlni^, 
Marbleoid  Co.,  N.  Y.  C.  6^"  x  3<A".  paper 
bound,  24  pp.,  illust.  The  material  described 
in  this  little  booklet  is  a  composition  coating 
for  floors,  base,  wain.scoting,  stairs,  etc.  This 
coating  is  applied  upon  any  rigid  foundation 
and  is  usually  put  on  in  two  coats.  The  book- 
let describes  the  principal  features  of  this 
floor  material  and  lists  many  large  buildings 
in    which    it    has   been    used. 

Portland  Faint.  Chickamaugua  Cement 
Co.,  Chattanooga,  Tenn,,  S'/i"  x  S'A",  paper 
bound,  8  pp.,  illust.  This  is  a  cold  water 
paint  in  which  the  principal  ingredient  is  Port- 
land cement,  which  fact  suggests  the  name. 
In  the  manufacture  of  this  paint  the  cement 
is  prepared  with  other  selected  minerals  and 
silica  and  asbestos  fibre  are  added.  This  com- 
position is  reduced  to  an  extremely  fine  pow- 
der, equal  to  the  finest  dust.  The  manufac- 
turers state  that  the  Portland  paint  adheres 
strongly  to  brick,  steel,  concrete  or  wood. 
It   is  tinted   to  develop  an   artistic  flat  color. 

The  Pedestal  Pile.  Mac.\rthur  Concrete 
Pile  S:  Foundation  Co.,  N.  Y.  C.  6"  x  S'/i", 
paper  bound.  10  pp..  illust.  This  little  book, 
let  presents  on  five  subsequent  left-hand  rages 
illustrations  showing  the  difTcrcnt  steps  in 
cisiine  a  pedestal  pile.  The  right-hand  pages 
are  given  over  to  five  brief  sentences  dcscrib* 
irg  each  operation.  It  is  a  unique  and  inter- 
esting catalog. 

American  Seal  Cement  Coatin^e.     Wm. 

Connors  Paint  Mfg.  Co..  Troy.  N.  Y.  oy,". 
X  X</,",  paper  hound,  illust.  This  folder  states 
briefly  what  these  cement  coatings  arc,  and 
presents    samples    of    six    shades.      The    manu* 


facturers  state  that  these  materials  produce 
a  totigh  and  elastic  coating,  and  that  1  gal.  of 
material  will  cover  approximately  from  350 
^q.  ft.  to  400  sq.  ft.  of  surface.  A  primer 
manufactured  by  the  same  company  is  recom- 
mended for  use. 

Pavements  and  Koadways.  American 
Steel  &  Wire  Co.,  Chicago.  6"  x  9^i",  paper 
bound,  100  pp.,  illust.  This  is  an  excellent 
book  with  a  great  deal  of  information  on  con 
Crete  paving.  It  is  primarily  devoted,  of 
course,  to  the  use  -of  Triangle  mesh  reinforce- 
ment. 

Cork  Brick  Floors.  Armstrong  Cork  Co., 
Pittsburgh.  7"  x  5",  paper  bound,  40  pp.,  illus. 
This  artistically  prepared  catalog  presents  de- 
tailed information  on  cork  brick  fioors  in  dairy 
and    farm   buildings.      Many    interesting   instal- 
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Bnilders'  Specialities.  Van  Expansion 
Colt  Mfg.  Co.,  Chicago.  6»4"  x  SH",  paper 
bound,  23  pp.,  illus.  This  is  a  convenient, 
well  arranged  little  booklet  presentirg  an  in- 
teresting discussion  of  expansion  bolts  in  gen- 
eral and  the  "Van"  expansion  bolt  in  detail. 
.■\n  electrical  welded  form  tie  for  wall  center- 
ing is  described  and  also  a  chair  for  anchor- 
ing floor  sleepers  in  the  concrete. 

Ornamental    Roofings    for   Besidences. 

Patent  Vulcanite  Roofing  Co..  Chicago.  8%" 
X  6H".  paper  bound.  13  pp.,  illus.  This  book- 
let describes  in  detail  the  application  of  the 
various  kinds  of  "Vulcanite"  composition  roof- 
ings. 

Bock  Drills.  Sullivan  Machinery  Co., 
Chicaco.  9"  x  G".  paper  bound,  5fi  pp.,  illus. 
This  bulletin,  punched  for  file  binders,  describes 
in  a  comprehensive  manner  all  the  features  of 
the  line  of  rock  drills  made  by  this  company. 
Many  interesting  uses  are  listed  and  parts  of 
the  drill  are  listed  in  detail. 

Waterproofiner.  Hydrozo  Waterproofing 
Co..  Kansas  City,  Mo.  6>4"  x  3)4",  paper 
bound,  20  pp.  This  material  is  a  liquid,  which, 
when  applied  to  concrete  surfaces,  produces, 
the  manufacturers  claim,  a  non-oxidizing,  im- 
pervious coating.  Before  application  it  is 
mixed  with  gasoline  to  produce  a  thin  liquid 
and  is  applied  with  a  brush.  The  catalog  also 
describes   Ilydrozo  stone  tints. 

Hy-Bib.  Trussed  Concrete  Steel  Co.,  De- 
troit. 7%"  X  S'/i",  paper  bound,  112  pp.,  illus. 
This  catalog,  while  presenting  essential  infor- 
mation on  "Hy-Rib"  sheeting,  is  especially 
interesting  in  that  it  shows  many  present  day 
installations  of  this  material  with  concrete  on 
roofs.  The  dome  of  the  presidential  palace  at 
Havana  is  one  unusual  installation  shown. 
Other  subjects  covered  are  floors,  partitions, 
sidings,   ceilings,   etc. 

Cement  Finishes.  R.  F.  Johnston  Paint 
Co.,  Cincinnati.  7"  x  S)i",  paper  bound,  4- 
page  folder.  This  little  folder  describes  John- 
ston exterior  finishes  for  concrete  surfaces,  and 
shows  some  samples  of  application. 

Cork    Tiling,   The   Ideal   Floor.      David 

E.  Kennedy,  Inc.,  N.  Y.  C.  7"  x  5.)^",  paper 
bound,  24  pp.,  illust.  This  catalog  describes 
cork  floor  tiling  and  shows  many  interesting 
installations  of  it  in  public  r(\oms  of  various 
kinds.  Construction  details  for  floor,  wall- 
base  and  step  construction  arc  shown. 

Pneamatic  Tools,  Monarch  Pneumatic 
Tool  Co.,  St.  I.ouis,  Mo.  One-page  circulars, 
6"  X  9;<i".  illust.,  paper.  This  is  a  folder  en- 
closing several  l-])age  circulars  describing  the 
various  pneumatic  tools  made  by  the  above 
company.  Pneumatic  hammers  and  drills  are 
useful  in  many  ways  around  concrete  work. 
Hammers  are  used  in  bush-hammering  con- 
crete surfaces  and  drills  are  used  extensively 
in   drilling  for  expansion  bolts. 

Drawing:  Supplies  and  Engineering 
Instruments,  I'.  Weber  &  Co.,  I'hiladcl|)hia. 
ny,"  *<■',".  paper  botind.  280  pp..  illust.  This 
is  a  handy  catalogue  easily  filed  and  lists  in 
a  convenient  way  a  comprehensive  line  of  en- 
gineering  and   drafting   instruments. 

KompoUte.  General  Kompolitc  Co..  N.  Y. 
C.  10"  X  7".  paper  bound.  32  pp..  illust.  This 
cataloL'tie  shows  the  factory  where  "Kompolite" 
is  made,  and  describes  briefly  what  "Kompolite** 
is  and  how  it  is  laid.  As  stated,  this  is  a 
magnesium  asbetos  flooring  compound  and  is 
used  for  floors,  stairs,  decks,  wainscoting,  etc. 
Specifications  for  laying   this  material  are  giv- 

[211 1 


CONCRETE-CEMENT  AGE 


tn.  The  bulk  of  the  catalogue  is  devoted  to 
illustrations  of  modern  buildings  where  this 
material  has  been  .used. 

Bnlletln  52.  New  York  Cement  Gun  Co., 
N.  Y.  C.  11"  X  i'/i",  paper  bound,  4-page 
folder.  This  folder  rescribes  in  detail  some 
interesting  repair  work  done  with  the  "Cement 
Gun."  The  illustration  shows  work  on  retain- 
ing wall,  concrete  chimney  and  on  bridge  abut- 
ments. 

Protecting  Steel  Work.  New  York  Ce- 
ment Gun  Co.,  N.  Y.  C.  11"  x  S'A".  paper 
bound,  4-page  folder,  illust.  This  shows  in 
particular  the  work  of  the  cement  gun  in  pro- 
tecting structural  steel.  A  photograph  of  the 
cement  gun  at  work  on  the  Woolworth  build- 
ing is  shown. 

Stone  MakinET.  The  Pettyjohn  Co.,  629  N. 
Sixth  St..  Terre  Haute,  Ind.  9"  x  6",  paper 
bound,  4  8  pp..  illust.  The  salient  feature  of 
the  Pettyjohn  block  machine  is  the  fact  that 
the  machine  itself,  a  very  small,  compact  mold, 
is  taken  off  of  the  block  and  moved  to  another 
pallet,  instead  of  moving  the  block  away  from 
the  machine.  The  catalogue,  after  describing 
Portland  cement,  its  use  and  abuse,  and  the 
advantages  of  hollow  concrete  buildings,  pre- 
sents the  essential  features  of  the  Pettyjohn 
machine.  Different  styles  of  block  and  dif- 
ferent ways  of  handling  the  machine  are  cov- 
ered in  detail.  Other  equipment  made  by  the 
Pettyjohn  Co.,  such  as  fence  post  molds,  side- 
walk block  machines,  veneer  molds,  is  described 
in    this  catalogue. 

Unit  Method  of  Construction.  Unit  Con- 
struction Co..  St.  Louis.  SVi"  X  e%",  paper 
hound.  32  pp.,  illust.  This  is  a  very  well  ar- 
ranged and  artistically  prepared  catalogue  pre- 
senting in  detail  the  essential  features  of  "unit" 
concrete  construction.  Many  illustrations  show 
the  methods  used  in  pouring  and  placing  the 
units.  Many  completed  buildings  are  also 
shown. 

Concrete  Bridges,  Roads  and  Cnrbs. 
Trussed  Concrete  Steel  Co.,  Detroit.  7|<"  x 
ft'A",  paper  bound.  48  pp.,  illust.  This  cata- 
logue presents  in  a  neat  and  concise  manner 
the  materials  made  by  this  company,  which 
are  used  in  highway  and  bridge  work.  Joint 
and  corner  protectors  are  described  and  many 
interesting  data  are  presented  covering  the 
design  and  construction  'of  highway  bridges, 
both  girder  and  arch,  box  culverts  and  bridges 
in   general. 

Sonnd  Transmission  in  Buildings. 
Hydrex  Felt  &  Engineering  Co.,  N.  Y.  C. 
9"  x  6",  paper  bound,  24  pp.,  illust.  A  tech- 
nical and  comprehensive  discussion  of  the 
theory  of  sound  transmissi-in  in  building  intro- 
duces this  interesting  catalogue.  "Saniflor," 
a  blanket-like,  thick  felt  coated  on  its  two  sur- 
faces like  enameled  leather  is  described,  and 
its  use  as  a  sound-insulating  material  is  shown 
in   many   detailed   sketches. 

Composition  Capitals  and  Brackets. 
Frank  A.  Seifert  Plastic  Relief  Co.,  St.  Louis. 
12"  x  9",  paper  bound,  78  pp.,  illust.  This 
catalogue  shows  in  detail  an  extensive  line  of 
composition  capitals  for  columns.  Many  ar- 
tistic designs  of  columns  and  capitals  are 
.shown. 

Plastic  Belief  Ornaments.  Frank  A. 
Seifert  Plastic  Relief  Co.,  St.  Louis.  12"  x 
9",  paper  bound.  126  pp.,  illust.  This  cata- 
logue shows  in  detail  a  great  number  of  de- 
signs for  molding  rococo  ornaments,  torches, 
rosettes,  centers,  frieze  ornaments,  cornices, 
and  panel  decorations.  Other  lines  shown  are 
vases,  urns  and  also  panels  and  various  archi- 
tectural motifs. 

Electric  Motors  In  Wood-Working 
Plants.  Fairbanks,  Morse  &  Co.,  Chicago, 
9"  X  6",  paper  bound,  24  pp.,  illust.  This  bul- 
letin, punched  so  that  it  can  be  used  in  per- 
manent covers,  describes  the  use  of  electric 
power  in  wood-working  plants.  Complete 
equipments  arc  specified  and  many  illustrations 
arc   shown   of  interesting  installations. 

Duplex  Pumps.  John  H.  McGowan  Co., 
Cincinnati.  9^"  x  4",  paper  bound,  8  pp., 
illust.  This  catalogue  describes  pumps  espe- 
cially fitted  for  boiler  feed  and  tank  pumps. 
The  'Duplex"  pump  is  mounted  on  one  base, 
with  the  power  cylinder  and  the  pump  cylin- 
der  placed    axially. 

Sawing  Machinery.  Beach  Mfg.  Co., 
Montrose.  Pa.  C"  x  3'/i",  paper  bound,  8  pp., 
illust.  This  is  a  little  folder  describing  saw- 
mill machinery.  A  double  arbor  rip-  and  cut- 
off saw  is  an  interesting  feature. 

Pumps,  \.  S.  Cameron  Steam  Pump 
Works,    N.    Y.   C.     9"   X   6",    paper  bound,    16 


pp.,  illust.  In  all  construction  work  under 
water  or  near  water,  concrete  is  used  almost 
exclusively,  and  this  means  that  all  contractors 
doing  such  work  must  use  pumps.  The  pumps 
described  in  this  catalogue,  which  covers  a  long 
etablished  line,  were  used  extensively  on  the 
Catskill  aqueduct.  The  catalogue  describes  the 
line  in    detail. 

Double  Wall  Construction.  \'an  Guilder 
Hollow  Wall  Co.,  728  Ch.  of  Commerce  Bldg., 
Rochester,  N.  Y.  9"  x  6",  paper  bound,  4-page 
folder.  This  folder  sums  up  very  briefly  and 
concisely  comparative  costs  of  diiferent  wall 
construction.  The  data  presented  should  be  of 
information  to  all  builders. 

"TruBSwall"  Columns.  Trusswall  Mfg. 
Co.,  Kansas  City,  Mo.  lOH"  x  7",  paper 
bound,  4-page  folder,  illust.  This  describes 
a  method  of  making  concrete  units  by  wh  ch 
they  are  turned  on  a  lathe  using  a  collapsi- 
ble core  as  a  mandrel.  This  product  is  rapid- 
ly becoming  standardized  and  much  interesting 
work  is  shown. 

Pneumatic  Mixer  and  Conveyor.  Pneu- 
matic Concrete  Placing  Co.,  N.  Y.  C.  9'/i"  x 
6;i",  paper  bound,  20  pp.,  illust.  This  cata- 
logue describes  pneumatic  equipment  which 
mixes  and  conveys  concrete.  The  description 
of  the  operation  of  the  equipment  is  presented 
in  detail,  together  with  many  interesting  illus- 
trations showing  its  work  on  recent  construc- 
tion. 

Clam  Shell  Buckets..  Owen  Bucket  Co., 
Cleveland.  10"  x  I'A".  paper  bound.  24  pp., 
illust.  This  catalogue  after  briefly  describing 
the  Owen  bucket  and  its  construction  and 
operation,  is  devoted  to  many  illustrations 
showing  various  uses  of  the  bucket  on  actual 
work.  An  interesting  page  is  devoted  to  de- 
tailed instruction  covering  the  reeving  of  the 
blocks  in   the   bucket. 

Protective  Paints.  Semet-Solvay  Co., 
Syracuse,  N.  Y.  7"  x  ij",  paper  bound,  32  pp., 
illust.  While  this  catalogue  describes  a  gen- 
eral line  of  attractive  paints,  Concrete-Ce- 
ment Ace  readers  will  be  interested  in  "Sol- 
vay"  concrete  coating  which,  the  catalogue 
states,  is  a  heavy  black  bituminous  paint  de- 
signed to  waterproof  outside  walls,  cellar  floors, 
etc. 

Report  of  Test.  Reinforced  Concrete 
Pipe  Co.,  Jackson,  Mich.  12"  x  9'/;",  paper 
bound,  10  pp.,  illust.  This  pamphlet  presents 
an  engineering  report  of  a  test  of  concrete 
pipe  made  in  1910.  The  test  is  fully  illus- 
trated. 

Crescent  Wood-Working  Machinery. 
The  Crescent  Machine  Co.,  115  Columbia  St., 
Leetonia.  O.,  6"  x  4".  paper  hound.  128  pp., 
illust.  This  is  a  neat  little  cataloirue  present- 
ing in  a  compact  and  comprehensive  manner 
essential  information  covering  a  complete  line 
of  woodworking  machinery.  Much  of  the 
equipment  used  is  of  interest  to  concrete 
huilders. 

Incline  Railways.  Otis  Elevator  Co.,  N. 
Y.  C.  9"  X  6",  paper  bound,  28  pp.,  illus. 
This  catalogue  presents  in  a  very  interesting 
way  a  comprehensive  description  of  inclined 
railways  for  tourist  and  passenger  use,  for 
traffic  incline  and  for  commercial  work.  The 
subject    is    very    attractive,    and    the    booklet 


Unit  Costs  on  Steam  Shovel  Ex- 
cavation Job. 

One  great  advantage  of  the  weekly- 
cost  sheets  made  out  on  its  various 
jobs  by  the  Aberthaw  Construction  Co., 
Boston,  is  the  fact  that  unnecessarily 
high  costs  in  any  one  part  of  the  work 
are  detected  and  corrected  before  they 
have  gone  far.  By  thus  knowing  in 
detail  just  what  such  work  costs,  this 
company  is  enabled  to  make  correct  bids, 
where  a  less  well  informed  contractor 
would  be  likely  either  to  take  the  work 
at  a  loss  or  to  figure  an  excessive  charge 
for   it. 

As  an  example  of  this  method  of 
cost  keeping  and  its  working  out  in 
service,  an  excavation  job  in  New 
Hampshire,  on  which  8,022  cu.  yds.  of 
material  were  removed  from  the  side 
of  a  hill  to  make  way  for  a  building 
foundation,  the  cost  figured  out  at  $0,375 
per  cu.  yd.  This  work  was  done  with 
a  5^-yd.  Thew'  steam  shovel,  and  showed 
a  saving  of  probably  8  cts.  per  unit, 
as  compared  with  hand-work.  At  the 
same  time,  it  should  be  remembered 
that  a  great  deal  of  railroad  excava- 
tion is  done  at  a  cost  of  5  cts.  or 
6  cts.  per  cu.  yd.,  and  many  contrac- 
tors would  have  bid  20  cts.  or  25  cts. 
on  the  job  in  question — and  lost  money. 

An  analysis  of  the  figures  in  ques- 
tion shows  that  labor  alone  (around 
the  shovel,  pushing  and  unloading  the 
dump  cars  and  spreading  the  material 
at  the  dump)  accounted  for  practically 
23  cts.  per  cu.  yd.  of  total  material 
handled.  The  items  of  rental  of  shovel 
and  track,  repairs,  etc.,  were  so  small 
that  figuring  on  these  as  a  basis,  a  much 
lower  figure  than  that  obtained  would 
have  been  bid  by  an  inexperienced  con- 
tractor. This  shows  in  a  very  clear 
way  the  advantage  of  an  exact  cost 
accounting  system  on  jobs  of  this  sort, 
as  a  guide  to  future  work. 

Most  of  the  material  was  dry  gravel, 
with  a  small  percentage  of  boulders. 
It  was  carted  off  in  dump  cars  pushed 
by  hand  back  and  forth  on  a  standard 
contractors'  track  (500  ft.)  carried  on 
a  trestle  about  10  ft.  above  the  .arnimd. 
The  average  haul  was  ahout  400  ft. : 
the  shortest  haul,  200  ft.  The  unit 
costs  are  shown  in  the  following  tabic : 


1  abor 
Repair 
labor 
T  ahor 
Rental 
1  ahor 
Frcigh 


Unit  Costs  on  Steam  Shovel  Excavation 

around  shovel,  pushing  cars,  unloading,  and  spreading  at  the  dump 22.9c  per  cu.  yd 

s  $18.68:     Rental  of  shovel  $34.5.00 \\'^  

on   track   including  10   ft.   high  trestle *-Sc  _^     ^,     _, 

for  unloading,  placing,  etc.,  at  the  job J-J"^  

of    track    IJ?  

at   Boston   end    (including  riggers'  bill) i'Sr  ■■     "     •• 

t  on  shovel  and  parts  (both  ways) •  "-ajc 

,   ,  37.Bc      "     "     " 


Facts  Nailed  Down — General  Fireproofing 
Co.,  Youngstown,  Ohio,  6"  x  3'A7,  paper 
bound,  10  pp..  illust.  This  bulletin  brings 
out  strongly  the  rust-resisting  properties  of 
pure  iron  and  illustrates  this  in  many  interest- 
ing ways.  Detailed  information  in  regard  to 
"HcrrinRhone"  ingot  iron  lath  is  given. 

Pressed     Steel     Ceilings     and     Walls. 

Edwards  Manfg.  Co.,  Cincinnati.  9"  x  6", 
paper  bound,  66  pp.,  illus.  This  catalogue 
shows  in  detail  the  possibility  of  pressed  steel 
ceilings  and  walls.  A  cover  design  in  four 
colors  makes  a  very  attractive  appearance.  A 
complete  line  of  patterns  is  shown. 


The  H.  W.  Johns-Manville  Co.,  N. 
Y.  C,  has  opened  a  new  office  and  ware- 
house in  Galveston,  Tex.  At  present 
time  this  concern  has  three  offices  in 
Texas,  viz.,  at  Houston,  Dallas  and 
Galveston.  At  the  last  named  place,  in 
a  modern  brick  warehouse  of  large  pro- 
portions, will  he  consolidated  the  stock 
for  distribution  to  the  different  offices 
and  throughout  the  firm's  Texas  terri- 
tory. 

iThew  Automatic  Shovel   Co.,  Lorain,   0. 
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Editorials 

Ax  ART  I  CI. E  ill  this  issue  shows  how  an  Egyptian  railway  company  struck  what 
seems  to  he  rock  hottom  in  the  cost  of  concrete  cottages.  Homes  were  needed  for 
native  employees  whose  salaries  also  seem,  from  our  standpoint,  very  low.  The  engineers 
of  the  company  designed  and  carried  out  the  work  in  concrete  using  large  unit  construc- 
tion, casting  an  entire  side  of  a  house  horizontally  at  one  operation.  The  corners  were 
grouted  in  after  the  projecting  steel  reinforcement  had  heen  laced  together  and  a  gal- 
vanized iron  roof  com[)leted  the  structure.     The  three-roomed  unit  was  huilt  for  .tll).3. 

*  *     * 

CONTRASTS  are  made  more  striking  by  their  ])roximity.  Near  Winnipeg,  a  great 
grain  elevator,  too  heavy  for  its  foundation,  settles  about  20  ft.  and  inclines  to  about 
30' from  the  vertical.  It  is  structurally  intact,  and  will  be  straightened  up,  placed  on 
new  foundations  and  be  as  good  as  ever.  In  Cedar  Rapids,  la.,  a  reinforced  concrete 
building,  nearing  completion,  collapses.  What  might  have  been  a  section  of  a  permanent 
building  becomes  a  mass  of  tangled  death-laden  wreckage  in  the  basement. 

Cement,  stone,  steel  and  sand  are  not  made  into  concrete  by  mixing  alone.  Time  is 
a  factor,  a  vital  factor,  and  so  is  temperature.  These  materials  must  set'  and  set  hard 
before  they  become  concrete.  Nov.  14.  last,  in  Cedar  Rapids,  a  20-ft.  unsupported 
span  on  a  fifth  floor — 81  days  old,  was  called  upon  to  carry  the  dead  load,  a  punching 
shear  load,  of  a  sixth  floor,  22  days  old,  a  seventh  floor,  l.'J  days  old,  and  the  construction 
load  of  the  roof,  practically  another  floor.  The  load  was  not  distributed,  but  was  carried 
on  vertical  shores,  restingon  blocks.  The  floor  failed  and  down  with  it  came  the  entire 
rear  section  of  the  building.     Was  this,  speaking  accurately,  a  concrete  failure!' 

Is  a  carload  of  dynamite,  going  oflP  accidentally,  a  di/naiiiilc  failure^  Was  the  Que- 
bec bridge  a  .steel  faifure^  ^Vhy  .should  a  construction  accident  where  concrete  is  used 
be  a  concrete  failure?  Isn't  it  rather  a  failure  of  workmanship,  of  judgment,  of  sound 
common  sense? 

The  leaning  tower  of  Pisa  is  a  world  wonder.  Are  not  the  leaning  elevators  at 
Transcona,  a  much  greater  wonder,  and  is  not  the  wonderful  structural  efliciency  of  re- 
inforced conc-rete.  rightly  handled,  emphasized  all  the  more  by  contrast  with  the  same 
Hialci'ial.  poorly  liandled  { 

*  *      * 

WE  have  been  studying  the  matter  of  making  the  contents  of  Conckktk-Ckmknt  Acjk 
more  available  for  the  reader.  That  is,  we  have  been  trying  to  .solve  the  problem  of 
presenting  the  articles  which  are  published  each  month  so  that  they  will  receive  the  at- 
tention of  the  man  who  is  interested.  CoN'CUKTK-CK.MKxr  AciK  covers  a  wide  field  and 
we  cannot  expect  that  every  article  which  is  ])ublished  will  be  of  equal  interest  to  every 
reader.  The  i)roblem  is  to  present  matter  in  such  a  way  that  every  reader  can  get  at 
what  he  /.v  interested  in.  Some  typograj)hical  changes  will  go  into  efl'ect  with  the  Jan- 
uary issue  which  we  feel  sure  will  make  your  magazine  more  efficient.  We  call  your 
attention  in  advance  to  matter  which  will  be  published  in  .lanuary  on  the  second  page 
inside  the  cover:  that  is,  on  page  4  of  the  advertising  section.     This  page  will  virtually 
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carry  the  Editorial  Department's  ad- 
vertising each  month.  We  suggest 
that  you  form  the  habit  of  scanning 
this  page. 


The  important  fact 
that  the  making  of 
Concrete  Responds   concrete   in    build- 
to  Intelhgent  ;       construction  is 
Supervision  °  ,     ,     • 

a      manufacturmg 

and  not  a  con- 
struction operation  has  been  repeatedly 
emphasized  in  the  columns  of  this  jour- 
nal. While  practically  all  the  materials 
entering  into  the  construction  of  a  large 
edifice  come  to  the  job  in  their  finished 
state — after  careful  manufacture  and 
scientific  examination  and  preparation  at 
the  site  of  their  production,  the  case  of 
concrete  differs  from  all  the  others  in 
the  fact  that  it — as  a  finished  building 
material — is  actually  made  on  the  work 
itself. 

With  this  thought  in  mind  and  with  a 
knowledge  shown  in  his  recent  paper  be- 
fore the  A.  S.  C.  E.  on  "The  Effect  of 
Saturation  on  the  Strength  of  Concrete," 
J.  L.  Van  Ornum,  M.  Am.  Soc.  C.  E. 
calls  attention  to  the  remarkable  effects 
on  concrete  as  a  result  of  saturation. 
Admitting  that  the  cause  alone  in  its  ef- 
fects on  dry  or  partly  dry  concrete  is 
"amply  covered  by  the  factor  of  safety 
required  by  good  practice  if  it  be  the 
only  fault,"  the  author  says:  "Neverthe- 
less the  materials  may  be  considerably 
below  standard,  or  the  workmanship  may 
be  defective,  or  the  design  may  encroach 
on  the  reserve  of  safety,  or  the  occa- 
sional overload  may  be  imposed;  and  if 
the  material  man,  the  construction  super- 
intendent, the  designer,  and  the  user  of 
the  structure  should  each  rely  on  the 
others  to  meet  fully  the  requirements,  in 
the  expectation  that  his  own  delinquency 
will  be  safely  covered  by  the  factor  of 
safety,  it  would  not  require  an  impossi- 
ble coincidence  of  such  conditions  to 
cause  disaster;  especially  in  view  of  the 
fact  that  considerable  variations  from 
the  average  strength  values,  which  form 
the  basis  of  design,  necessarily  exist  in 
different  parts  of  the  structure.  In  fact, 
the  failures  which  have  occurred  are 
generally  a  result  of  several  such  con- 
tributing causes." 

This  important  statement  l)y  the  au- 
thor brings  him  to  the  point  referred  to 
above,  one  which  has  been  mentioned 
by  us  many  times  namely  "that  differ- 
ences in  control  (which  to  the  average 
artisan  are  seemingly  unimportant)  ac- 
tually do  exert  a  positive  influence  on 
the  essential  characteristics  of  concrete 
and  actually  constitute  a  definite  warn- 
ing against  entrusting  it  to  the  uncertain- 
ties of  irresponsible  or  skeptical  super- 
vision and  assure  an  ample  reward  for 
competent  control  which  is  correctly 
adapted  to  develop  its  capabilities." 

Instancing  the  comparison  that  we 
have  made  on  many  occasions  between 
steel,  brought  in  its  finished  form  upon 
the  work  in  which  it  is  to  be  used,  and 
the  concrete  which  is  made  on  the  work 
itself,  the  author  emphasizes  this  im- 
portant difference  by  saying: 
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"The  susceptibility  of  steel  to  the  in- 
fluence of  phosphorus  and  sulphur,  of 
details  of  its  heat  treatment,  and  of  other 
conditions  occuring  in  the  process  of  its 
manufacture,  has  resulted  in  restricting 
its  production  to  the  scrutiny  of  expert 
superintendence.  Equal  reason  exists 
for,  and  commensurate  advantages  will 
follow,  a  thoroughly  discriminating  con- 
trol of  both  the  initial  fabrication  of 
concrete  and  the  details  of  treatment 
during  its  hardening,  in  order  to  realize 
the  great  possibilities  inherent  in  this 
newer  material. 

"The  treatment  of  steel  is  not  always 
complete  as  it  comes  from  the  rolls,  as 
is  shown  by  such  effects  as  the  changes 
in  strength  produced  by  the  cold-twist- 
ing of  steel  rods  ;  much  more  important 
in  relation  to  the  resulting  quality  of 
concrete  is  the  nature  of  its  treatment 
after  fabrication,  both  because  its  attain- 
ment of  strength  is  a  relatively  slow  pro- 
cess and  for  the  reason  that  the  nature 
of  the  prevailing  conditions  provided 
during  this  period  affects  so  greatly  the 
development  of  its  essential  properties. 

"The  notable  responsiveness  of  con- 
crete to  the  character  of  its  treatment 
is  a  direct  appeal  for  thoroughly  trust- 
worthy and  expert  control." 


It  is  interesting  to 
Value  of  Sand-  ^ead  in  these  days  of 
Cement   on  ^^^  ^^^^^^  ^^  ^^^^  ^jj 

Isolated   Work  ,  .  ,    ^^„  , 

practice     of    sand 

blending  of  cement,  a  method  now  be- 
ing used  with  great  success  on  the  Ele- 
phant Butte  dam  by  the  U.  S.  Engineers 
in  charge  of  that  important  work.  This 
dam  is  being  built  about  12  m.  west  of 
Engle,  a  small  town  on  the  Santa  Fe 
R.  R.,  110  miles  north  of  El  Paso,  Tex. 
This  blended  cement,  under  the  name  of 
silica  cement,  was  originally  patented  in 
Europe  and  subsequently  introduced  into 
tliis  country  nearly  20  years  ago,  but, 
owing  to  various  commercial  difficulties 
and  to  lack  of  demand  for  cement  of 
that  character  in  the  general  markets, 
the  enterprise  was  discontinued. 

.Vmong  the  first  works  for  tiic  pro- 
duction of  a  blended  cement,  or  silica 
cement  as  it  has  been  called,  was  the 
plant  established  on  Long  Island  near 
N.  Y.  C.,  where  many  hundreds  of 
thousands  of  barrels  were  made  and 
distributed  in  the  metropolitan  cement 
market.  Subsequently  a  plant  operated 
on  the  same  general  lines  was  estab- 
lished in  Chicago.  The  difficulties  that 
were  met  with  at  the  time  were  tliose 
attending  the  introduction  of  any  ma- 
terial not  coming  up  to  what  were  the 
then  standard  specifications.  The  ad- 
mixture lieing  admitted,  it  was  never- 
theless alleged  that  those  cements  were 
adulterated   forms  of  Portland  cement. 

Modern  practice,  as  descrilied  at  the 
Elephant  Butte  dam,  is  predicated  upon 
another  state  of  facts,  namely,  the  ad- 
vantage of  using  sand-blended  cement 
in  places  far  distant  from  transporta- 
tion facilities,  where  sand  can  be  had, 
though  the  cost  of  Portland  cement  is 
high.  These  sand-blended  cements,  as 
shown  by  records  dating  back  many 
years,  have  great  strength,  and  where 
ground  in  tube  mills  to  the  requisite 
fineness  of  Portland  cement  carry,  in 
addition  to  the  sand-forming  part  of 
their  composition,  a  large  admixture  of 


the  ordinary  building  sand.  The  same 
objection  to  the  use  of  sand-blended 
cements  in  the  general  commercial  mar- 
kets apply  now  as  applied  when  the 
commercialization  of  the  product  was 
first  attempted,  but  there  is  no  reason 
at  all  for  not  using  materials  of  the 
character  described  under  the  condi- 
tions prevalent  in  government  work  of 
the  Irrigation  Bureau  and  other  pro- 
jects where  transportation  costs  of  ce- 
ment form  a  material  element  in  the 
cost  of  concrete  or  masonry. 

This  method  is  far  preferable  to  the 
construction  of  Portland  cement  works 
])y  the  government  as  was  the  case  at 
the  Roosevelt  dam,  and  as  the  plant 
required  to  make  these  sand-blended 
cements  is  inexpensive  as  compared  with 
a  modern  Portland  cement  plant,  the 
loss  by  depreciation  by  the  ultimate  de- 
struction of  the  plant  at  the  completion 
of  the  building  project  is  much  smaller 
than  in  the  cases  where  Portland  ce- 
ment works  liave  been  constructed. 


„      ,     T-.  Some     time     ago     in 

Hands   Down         ^  „ 

J  Concrete  -Cement 

Wet  Concrete  Age  there  was  a  story 
of  how  a  California 
hduse  (luner  decorated  the  concrete 
floor  of  the  patio  or  courtyard  by  im- 
pressing therein  while  it  was  green, 
branches  of  plants  growing  in  the  gar- 
den. The  cement  finishers  on  the  work 
were  somewhat  dubious  when  they  were 
instructed  to  pat  down  and  trowel  in 
the  arching  foliage,  but  when  they  found 
that  they  could  take  it  out  easily,  leav- 
ing the  delicate  impression  of  the  branch 
they  became  enthusiastic  about  it  and 
carried  the  design  as  a  border  around 
the  courtyard. 

Along  a  similar  line  is  the  practice 
followed  by  another  home-builder  in 
California,  who  hit  upon  a  unique  idea 
when  he  caused  his  little  son,  a  good 
many  years  ago,  to  make  the  impres- 
sion of  his  hands  in  the  wet  concrete  of 
the  walk  before  his  door.  This  was 
done  in  1887,  but  the  outlines  of  the 
little  hands  are  perfectly  clear  today 
and  will  remain  as  a  pleasant  souvenir 
of  the  boy's  play  days.  It  is  just  such 
touches  of  sentiment  as  this  that  make 
the  difference  between  a  house  and  a 
home,  and  always  concrete  is  the  ma- 
terial. 


_  XT     ,    T^  Goose-necked   bars 

Goose-Neck  Bars       30  i^s    ^^  so  long 
for  Centermg  ,       ,     . 

Work  f  ^;'"/  '^^^"fy .'"- 

deed  for  placmg 
centering  panels  for  building  forms, 
etc.  They  can  be  made  with  the  goose- 
neck bent  to  a  2-in.  radius  with  the  end 
hammered  to  a  chisel  edge,  and  split 
with  a  "V"  so  that  nails  can  be  pulled. 
The  straight  end  should  be  given  a  slight 
pitch  so  that  it  will  pry  better.  These 
can  be  purchased  at  any  hardware  sup- 
ply store,  but  for  use  on  a  job  where 
several  handy  men  are  equipped  with 
them  a  good  way  is  to  take  short  pieces 
of  y»-\n.  or  54-in.  round  or  square  re- 
inforcing bars  and  have  a  blacksmith 
make  them  at  a  low  cost.  These  bars 
come  in  handy  on  the  work. 
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Story  of  the  Los  Angeles  Aqueduct 

An  Account  of  How  a  Great  Engineering 
Work  Was  Undertaken  and  Worked  Out 

SY    HENBT    Z.    OSBORNE* 


Our  current  periodicals,  the  dailies  and  the  zuceklics,  recorded  recently 
the  formal  opening  of  the  Los  Angeles  Aqueduct.  The  following  notes  by 
one  who  was  actively  identified  with  the  work  from  the  start  tell  the  history 
of  the  aqueduct,  from  inception  to  completion. 

Our  readers  are  designers  and  builders  of  concrete,  and  usually  look  to 
our  pages  for  the  HOW  of  concrete  "work.  This  qualification  is  the  guid- 
ing idea  of  our  editorial  work. 

The  following  article,  however,  is  in  a  way  an  exception  to  our  usual 
practice,  for  it  goes  behind  the  construction  of  a  great  engineering  work, 
and  shnvs  in  detail  the  developments  which  made  the  Aqueduct  possible. 

Pure  water  is  a  vital  necessity  in  every  community;  and  more  imporlan! 
in  a  way  than  the  actual  engineering  and  structural  details  of  any  such  work, 
are  the  social  forces  and  ideals,  the  aggressive  comprehensive  work,  expres- 
sions of  the  common  need,  which  make  possible  such  a  great  public  work  as 
the  Los  Angeles  Aqueduct. 

The  folloiving  article  presents  this  phase  of  the  matter,  and  what  has 
been  done  in  Southern  California  on  a  grand  scale,  could  be  done  anywhere 
on  the  scale  required.  Public  spirited  and  social-minded  men  believed  in 
concrete  and  a  concrete  engineer,  and  the  Los  Angeles  Aqueduct  is  a  reality. 


The  Territory 

Owens  river  valley,  although  one  of 
the  most  extensive  and  promising  from 
an  agricultural  standpoint  of  the  lesser 
valleys  of  California,  is  one  of  the  least 
known.  Owens  river  valley  geographic- 
ally is  more  of  a  Nevada  valley  than 
one  of  California.  The  river  from 
which  it  takes  its  name  in  its  southern 
course  parallels  the  main  range  of  the 
Sierra  Nevadas,  and  has  its  source  in 
and  derives  its  waters  from  these  grand 
mountains. 

The  Sierra  Nevadas.  throughout 
their  northerly  and  southerly  course, 
nearly  1,000  miles,  arc  extremely 
abrupt  on  their  eastern  slopes,  and  fall 
away  gradually  and  gently  to  the  west, 
toward  the  Pacific  Ocean,  several  of  the 
liighcst  peaks  rising  abruptly  from  the 
plains  on  the  eastern  flank  of  the  range. 

•Former  President  of  the  F.os  AnKcles  Cham- 
ber  of   Commerce 

December,  rgij 


The  snowfall  is  extremely  heavy  in 
the  high  eastern  side  of  the  Sierras, 
and  nearly  every  canyon  carries  fine 
streams  of  water  throughout  the  year ; 
these  streams  are  veritable  rivers  in  the 
spring  and  summer  months  when  the 
winter  snows  are  melting.  Thirty-five 
such  streams  empty  into  the  Owens 
river  from  a  drainage  area  of  2,800 
square  miles. 

On  the  high  and  sequestered  parts  of 
the  mountains  the  snows  never  entirely 
disappear,  but  are  held  from  one  season 
to  another  as  living  glaciers.  Lakes  of 
large  size  are  formed  by  the  waters 
from  the  mountains;  lakes  which  have 
no  outlets,  like  Mono  Lake  in  Mono 
County,  and  Owens  Lake.  200  miles 
further  south,  in  Inyo  County. 

To  witness  the  enormous  quantity  of 
water  that  pours  into  these  lakes,  one 
would  think  that,  with  no  visible  out- 
lets,  they   would   eventually   cover   vast 
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areas.  But  by  means  of  the  excessive 
evaporation  of  a  naturally  dry  country, 
which  is  said  to  amount  to  90"  per 
year  on  the  surface  of  the  lakes,  the 
equilibrium  is  prettty  well  maintained, 
and  while  there  is  sometimes  a  raise 
for  several  successive  years,  and  in 
Mono  Lake  the  writer  has  seen  fences 
inclosing  former  meadows,  covered  5' 
or  0'  with  water,  lighter  snowfalls  arc 
likely  to  reduce  it  in  subsequent  years 
to  its  former  level. 

One  of  the  well  known  phenomena  of 
M(mo  and  Owens  Lakes  is  that  they 
are  excessively  mineralized,  the  evapo- 
ration leaving  the  salts  in  the  water. 
The  result  is  that  water  that  flows  into 
the  lakes  as  fresh  and  pure  as  it  is  pos- 
sible to  be,  coming  direct  from  the 
snows,  quickly  becomes  brackish  and 
unpotable ;  nor  can  it  be  used  for  irri- 
gation or  any  other  purpose,  except  that 
in  a  limited  way  the  sails  have  been 
abstracted  at  Owens  Lake.  This  lake 
has  a  superficial  area  of  75  sq.  miles, 
while  Mono  Lake  is  much  larger. 

Owens  River  has  a  length  of  about 
150  miles.  Its  waters  are  made  up 
altogether  of  the  snow  waters  from  the 
Sierras.  The  valley  itself  is  from  two 
or  three  to  ]0  miles  wide,  bounded  by 
the  Sierra  Nevadas  on  the  west  and  by 
Inyo  Mountain  range  on  the  cast,  and 
sufficient  water  flows  in  the  river  to 
irrigate  all  this  valley,  with  an  overflow 
into  Owens  Lake,  where  it  performs  no 
use  Jul  service,  of  sufficient  volume  to 
supply  a  city  of  2.000.000  people  with 
an  rimple  quantity   for  domestic  use. 

ll  was  to  this  source  that  Los  Angeles 
turned  when  it  was  foreseen  that  there 
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might  in  the  course  of  its  rapid  growth 
be  a  shortage  in  the  indispensable  water 
suppl.v. 
The  Man 

Having  described  the  Place,  let  us 
take  a  look  at  the  Man — because  with 
every  Big  Job  there  is  a  Big  Man  to 
carry  it  out.  In  the  case  of  the  Panama 
Canal,  it  is  Col.  Goethals.  In  that  of 
the  Los  Angeles  Aqueduct,  it  is  William 
Mulholland.  Unlike  Goethals,  he  did 
not  have  the  advantage  of  early  scien- 
tific training.  William  Mulholland  is  a 
scholarly  man,  with  a  diversified  knowl- 
edge of  the  widest  range;  but  his  edu- 
cation and  engineering  skill  were  not 
gained  in  schools  or  colleges,  but  were 
acquired  by  constant  reading  and  study 
under  most  unfavorable  conditions.  His 
Irish  parents  conferred  upon  him  a 
vigorous  and  rugged  physique,  a  fine 
sense  of  right  and  wrong,  and  a  humor- 
ous and  practical  turn  of  mind.  A  re- 
markably retentive  memory  enabled  him 
to  hold  the  knowledge  that  his  habit- 
of  uninterrupted  study  brought  to  him. 

William  Mulholland,  born  in  Ireland 
57  years  ago,  came  to  the  U.  S.  when 
20  years  of  age,  and  two  years  later 
he  arrived  in  Los  Angeles  not  essen- 
tially different  from  any  other  poor 
Irish  lad,  with  ten  dollars  in  his  pocket, 
an  abundance  of  good  health,  optimism 
and  ambition.  His  first  work  was  in 
assisting  in  sinking  artesian  wells.  Si-x 
months  later  he  became  a  "zanjero,"  or 
ditch-tender,  for  the  Los  Angeles  City 
Water  Co.,  which  at  that  time  had  a 
lease  of  the  city  water  supply,  and  fur- 
nished the  city  with  water  for  domes- 
tic use  and  irrigation.  It  was  his  duty 
to  patrol  the  open  ditch  which  served 
Los  Angeles,  and  keep  it  cleared  of 
weeds  and  impurities.  The  first  three 
years  of  his  employment  he  had  a  cabin 
in  the  upper  reaches  of  the  Los  Angeles 
river    bottom,    where    he    lived    alone, 
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faithfully  watching  the  zanja  by  day 
and  reading  and  studying  engineering 
and  other  scientific  books  by  night,  re- 
serving for  sleep  only  such  time  as  was 
necessary.  He  was  advanced  step  by 
-tcp  until  he  became  superintendent  am! 
cliief  engineer  of  the  company.  Tli 
urowth  of  the  city  had  rendered  neces 
-ary  a  large  equipment,  and  he  super 
\ised  the  job  of  reconstruction  of  tli 
works.  The  lease  to  the  water  com 
pany  having  expired,  the  city  resume! 
its  control  of  the  water  system  in  190:;, 
and  Mr.  Mulholland  was  retained  a- 
chief  engineer  by  the  non-partisan 
Water  Board  which  was  placed  in  con- 
'  li  .1  by  the  city. 

•''    Crisrantic  Enterprise  Finished 

The  completion  of  the  Los  .\ngele^ 
Aqueduct,  now  an  accomplished  fact, 
marks  the  successful  ending  of  one  of 
the  most  gigantic  struggles  with  obdu- 
rate Xature  in  her  most  rugged  aspects 
of  mountain  and  desert,  and  with 
l>owerful  and  subtle  private  interests,  for 
the  possession  of  water,  that  has  ever 
I'ccn  recorded  in  the  world's  history. 
1  he  10  aqueducts  of  ancient  Rome  were 
marvels  of  engineering  skill  and  dur- 
ability; but  their  construction  stretched 
over  a  period  of  five  centuries,  against 
the  eight  years  that  have  elapsed  since 
the  Los  Angeles  Aqueduct  was  first 
proposed,  and  the  length  and  dimen- 
sions of  the  ancient  Roman  aqueducts 
bear  no  comparison  with  that  of  mod- 
ern Los  Angeles.  The  longest  of  the 
Roman  aqueducts  was  63  miles,  while 
the  Los  Angeles  Aqueduct  is  250  miles 
in  length,  from  the  intake  on  Owens 
river  to  the  city  limits  of  Los  Angeles. 
The  irrigation  aqueducts  of  the  Inca 
Indians  of  ancient  Peru,  one  of  which 
was  360  miles  long,  are  among  the  won- 
ders of  the  world,  especially  so  when 
it  is  considered  that  they  were  con- 
structed by  a  people  uninformed  as  to 
modern  engineering  science  and  its 
methods,  but  these  undoubtedly  ex- 
hausted centuries  of  time.  The  350 
miles  of  iron  pipe  line,  30"  in  diameter, 
which  convey  water  across  the  arid 
plains  of  Western  Australia  to  the  gold 
mining     districts     of     Kalgoorlie     and 


Coolgardie,  form  one  of  the  triumphs 
of  modern  constructive  hydraulic  engi- 
neering; but  this  construction,  although 
in  a  hot  and  waterless  country,  was 
comparatively  level,  while  the  Los 
Angeles  Aqueduct  bores  through  miles 
of  mountains  of  solid  rock,  crosses  val- 
leys on  pillars  of  concrete  in  some 
places,  and  through  immense  steel 
siphons  in  others,  and  is  of  vastly  great- 
er dimensions  than  the  notable  Aus- 
tralian structure. 


The  great  Catskill  Aqueduct  to  sup- 
ply the  city  of  New  York,  is  the  only 
modern  hydraulic  enterprise  intended 
mainly  for  domestic  and  industrial  use, 
that  compares  fairly  with  the  Los 
.Angeles    Aqueduct.      The     New     York 
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Aqueduct  crosses  the  Hudson  far  be- 
neath the  river  bed,  and  will  furnish 
the  metropoHs  with  less  than  25% 
greater  quantity  of  water  than  will  the 
California  conduit,  at  a  cost,  including 
its  various  reservoirs,  of  about  $165.- 
000,000.  The  Los  Angeles  Aqueduct 
is  about  twice  as  long,  passes  through  an 
incomparably  rougher  country,  and  will 
cost,  when  completed,  less  than  one 
fifth  as  much  as  the  great  New  York 
enterprise.  The  capacity  of  the  Catskill 
Aqueduct  will  be  500,000,000  gals,  each 
24  hrs.,  while  that  of  the  Los  Angeles 
Aqueduct  will  be  265,000,000  gals. 

Inception  of  tlie  Aqnednct 

The  present  site  of  the  City  of  Los 
Angeles  was  selected  by  its  Mexican 
founders  in  1781,  because  of  its  pro.x- 
imity  to  the  Los  Angeles  river,  from 
which  it  received  its  supply  of  water 
for  domestic  use  and  irrigation  pur- 
poses. The  waters  of  the  river,  a  small 
stream  ordinarily,  but  with  an  exten- 
sive drainage  area,  were  granted  in  per- 
petuity to  the  "Pueblo  de  Nuestra 
Senora  de  Los  Angeles" — the  City  of 
Our  Lady  of  the  Angels — by  the  Mexi- 
can government.  The  first  settlers  num- 
bered 44  humble  pobladores,  or  colon- 
ists, from  Mexico.  They  and  their  suc- 
cessors for  the  intervening  132  years, 
now  comprising  a  city  of  a  half-million 
people,  have  drawn  their  supply  of 
water — and  very  good  water  it  is — from 
the  Los  Angeles  river.  The  deep 
gravel  deposits  of  the  San  Fernando 
Valley  and  of  the  coastal  plain,  gather- 
ing the  saturation  of  centuries,  consti- 
tuted a  reserve  supply  of  importance. 

The  average  rainfall  at  Los  Angeles 
for  a  long  series  of  years,  as  reported 
by  the  U.  S.  Weather  Bureau,  is  be- 
tween 15"  and  16".  The  seven  seasons 
from  1893-1894  to  1899-1900  were  as  a 
whole  very  dry,  and  yielded  altogether 
but  68.77"  of  rainfall,  or  an  average  of 
9.82"  per  year.  The  two  seasons  of 
1894-1895  and  1897-1898  were  average 
seasons,  each  with  a  record  of  over  16" ; 
but  the  average  of  the  other  five  seasons 
was  but  7.16".  That  this  was  no  per- 
manent condition,  and  that  the  pessi- 
mists who  felt  sure  that  "the  climate 
is  changing,"  were  wrong,  is  evidenced 
by  the  fact  that  in  the  following  seven 
seasons,  from  1900-1901  to  1906-1907. 
the  total  rainfall  was  112.40",  or  an 
average  of  16.06".  During  the  "seven 
dry  years,"  however,  the  flow  of  the 
Los  Angeles  river  gradually  decreased, 
while  the  population  of  the  city  and 
county  increased  very  rapidly.  The 
orange  growers  and  other  horticulturists 
and  ranchers  attacked  the  "reserves," 
by  boring  wells  into  the  underlying 
gravels,  and  by  applying  powerful  gaso- 
line pumping  engines  secured  an  ampk' 
supply  for  their  present  needs,  and  very 
largely  extended  their  area  of  irrigated 
orchards  and  cultivated  land.  The  sea- 
son of  1903-1904  was  one  of  light  rain- 
fall— 8.72".  A  series  of  measurements 
made  during  several  years  by  the  United 
States  Reclamation  Service  showed  that 
the  level  of  underground  water  had 
lowered  very  considerably.  William 
Mulholland,     ch.     engr.     of     the     Los 
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Angeles  Water  Dept.,  in  an  address  be- 
fore the  Sunset  Club,  an  organization 
of  men  deeply  interested  in  the  welfare 
of  the  city,  in  the  summer  of  1904,  set 
forth  these  important  facts  as  to  the 
diminution  of  the  water  supply,  and 
the  necessity  of  bringing  in  a  largely 
increased  quantity  from  an  ample  and 
unfailing  source,  if  Los  Angeles  was 
to  continue  the  great  growth  that  it  was 
then  enjoying.  He  intimated  lliat  such 
a  supply  of  pure  mountain  water  had 
been  found,  and  that  as  soon  as  options 
had  been  obtained  for  the  purchase  of 
the  necessary  water  rights  and  lands, 
the  information  would  be  made  public. 

Gettlngr  the  "Jump"  on  Land  Speculators 

Fred  Eaton,  a  foriiicr  city  engineer 
and  subsequently  mayor  of  Los  Angeles, 
had  spent  some  years  of  his  earlier  life 
in  the  Owens  river  valley  of  Inyo  coun- 
ty, and  to  his  alert  mind  probably  first 
occurred  the  idea  of  Owens  river  as  a 
source   of   the   permanent   water   supply 


of  Los  Angeles.  He  presented  the  sub- 
ject to  the  Bd.  of  Water  Comniission- 
ers  and  to  Chf.  Engr.  Mulliollaiui,  and 
the  latter  was  sent  with  Mr.  Eaton  to 
look  over  the  ground.  ITpon  his  re- 
turn Mr.  Mulholland  made  a  favorHl)le 
report  upon  the  project.  It  was  then 
tliat  a  most  venturesome  thing  was 
done  by  the  VA.  of  Water  Commission- 
ers— an  action  which  might  be  described 
as  a  "war  measure;"  one  which  a  less 
courageous  body  of  men,  or  one  less 
firmly  grounded  in  the  sincerity  of  its 
own  intentions  and  less  sure  of  the  final 
results,  would  not  have  ventured  to  do. 
Without  other  authority  than  their  con- 
fidence that  their  action  would  subse- 
quently be  ratified  by  the  people  of  the 
city,  the  Bd.  directed  Mr.  Eaton  to 
obtain  options  on  the  excess  waters  of 
the  Owens  river  and  on  all  the  lands  in 
the  valley  that  might  be  needed  to  carry 
out  successfully  the  plan  to  divide  the 
flow  of  the  river,  and  transfer  20,000 
miner's  inches  to  the  City  of  Los 
.\ngeles,  250  miles  away.  It  was  neces- 
sary that  this  delicate  work  of  securing 
tlie  options  should  be  done  by  a  private 
citizen,  with  as  little  publicity  as  pos- 
sible, because  if  it  had  been  known  that 
the  city  of  Los  Angeles  was  the  intend- 
ing purchaser,  the  lands  would  have 
been  advanced  to  a  prohibitive  price. 
Had  the  matter  come  regularly  before 
the  City  Council,  this  publicity  would 
have  been  inevitable.  Speculators  would 
have  secured  options  ahead  of  the  city; 
prices  would  have  gone  skyward,  and, 
in  short,  Los  Angeles  never  would  have 
received  the  water. 

Fred  Eaton,  as  one  thoroughly  ac- 
quainted with  the  valley  and  its  people, 
was  authorized  to  negotiate  the  options, 
and  the  Water  Board  advanced  the 
amounts  necessary  to  procure  them. 
About  90,000  acres  were  "tied  up"  in 
tliis  way,  this  acreage  controlling  about 
205,000,000  gals,  of  water  per  day.  In 
June,  1905,  the  public  of  Los  .Angeles 
was  apprised  by  a  simultaneous  publi- 
cation in  the  daily  newspapers  that  it 
was  the  potential  owner  of  90,000  acres 
of  land  in  Inyo  county,  250  miles  dis- 
tant, and  of  a  priceless  right  to  a  suffi- 
cient quantity  of  pure  mountain   water 
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to  supply  amply  a  city  of  two  millions 

of  people. 

Honey  Provided  for  the  Work 

So  well  pleased  were  the  people  witli 
the  bold  steps  that  had  been  taken  by 
the  Water  Board  upon  the  recommenda- 
tion of  Ch.  Engr.  Mulholland,  that  their 
action  was  confirmed  by  a  vote  in 
the  ratio  of  14  to  1  in  September  of 
the  same  year,  upon  the  question  of 
authorizing  bonds  to  the  extent  of 
$1,500,000  to  pay  for  the  90,000  acres 
of  land  and  water  rights,  and  for  pre- 
liminary surveys  and  engineering  inves- 
tigations. The  average  cost  of  these 
lands  was  $14.60  per  acre ;  since  that 
time  similar  lands  in  the  valley  have 
been  sold  to  private  purchasers  at  $200 
per  acre. 

Ch.  Engr.  Mulholland  prepared  plan.s 
and  estimates  for  the  construction  of 
the  aqueduct  in  1906,  and  the  City  Coun- 
cil authorized  the  employment  of  a 
board  of  three  eminent  hydraulic  engi- 
neers to  examine  and  report  upon  the 
whole  project.  This  board  consisted  of 
John  R.  Freeman,  cons.  engr.  of  the 
great  Catskill  Aqueduct  of  New  York; 
James  D.  Schuyler,  one  of  the  engi- 
neers appointed  by  Pres.  Roosevelt  to 
report  upon  the  Panama  Canal,  and 
Frederick  P.  Stearns,  former  president 
of  the  A.  S.  C.  E.  They  made  a  care- 
ful examination  of  the  project,  and  on 
Christmas  Day,  1906,  they  reported  that 
they  had  been  over  the  entire  course  of 
the  proposed  aqueduct,  had  examined 
Mr.  Mulholland's  plans  and  estimates, 
and  they  found  them  sound  and  prac- 
ticable, and  they  agreed  with  his  esti- 
mate of  $23,000,000  additional  as  the 
cost  of  the  aqueduct,  exclusive  of  any 
expense  for  developing  electric  power. 
Six  years  was  estimated  as  the  minimum 
of  time  that  would  be  required  to  con- 
clude the  work. 

Pierce  Attack  on  tbe  Flan 

About  this  time  there  developed  the 
fact  that  the  aqueduct  was  not  to  be 
constructed  without  a  bitter  contest,  all 
the  more  dangerous  because  the  attack 
was  from  masked  batteries.  A  half 
dozen  or  more  projects  sprang  up,  one 
after  another,  to  supply  Los  Angeles 
with  water  from  various  sources,  at  less 
cost  than  from  Owens  river.  All  these 
projects  had  been  examined  years  be- 
fore, and  found  inadequate.  There  was 
delay  after  delay  in  fixing  the  time  for 
the  election  on  the  issue  of  $23,000,000 
bonds.  The  report  of  the  eminent  hy- 
draulic engineers  was  accepted  by  the 
great  majority  as  conclusively  in  favor 
of  the  Owens  river  project,  and  finally 
the  election  was  set  for  June  12,  1907. 
This  was  one  of  the  most  critical  peri- 
ods in  the  history  of  the  aqueduct.  K 
persistent  and  bitter  campaign  was  made 
against  voting  the  bonds,  evidently  in- 
spired and  fostered  by  powerful  private 
interests.  All  sorts  of  arguments  were 
used,  often  of  a  contradictory  nature, 
but  all  intended  to  weaken  the  public 
faith  in  the  enterprise.  It  was  de- 
clared upon  engineering  authority  that 
the  cost  would  be  $50,000,000— more 
than  twice  Mr.  Mulholland's  estimates— 
and    that    it    would    bankrupt   the    city. 
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The  Owens  river  water  was  insufficient 
in  quantity,  it  was  impregnated  with 
alkali,  and  it  would  all  evaporate  before 
reaching  Los  Angeles.  It  would  take 
20  years  to  construct  the  aqueduct  in- 
stead of  six,  the  50  miles  of  tunnels 
were  impossible,  and  the  gravity  system 
of  Mr.  Mulholland  was  therefore  im- 
possible, and  the  water  would  have  to 
be  pumped  over  high  mountains  at  pro- 
hibitive cost.  To  guard  against  the 
dangers  from  earthquakes,  two  aque- 
ducts would  have  to  be  built  at  enor- 
mous cost.  Steel  pipe  throughout  should 
be  used  instead  of  cement-lined  con- 
duits. Mulholland  was  a  sage-brush 
engineer  (he  is  now  recognized  as  one 
of  the  great  hydraulic  engineers  of  the 
world),  and  he  never  had  a  diploma 
from  any  university  or  scientific  school. 

The  Los  Angeles  Chamber  of  Com- 
merce and  other  civic  bodies,  with  a 
view  to  preventing  a  stampede  of  the 
people  by  these  specious  and  adroitly- 
presented  objections,  declared  their  be- 
lief in  the  Los  Angeles  Aqueduct,  and 
in  Chf.  Engr.  Mulholland's  plan,  and 
advised  the  people  to  vote  the  bonds. 
To  the  credit  of  the  sound  sense  and 
courage  of  the  people,  they  voted  the 
$23,000,000  bonds,  in  spite  of  the  vicious 
opposition,  by  more  than  10  to  1 — or, 
to  be  exact,  by  a  vote  of  21,918  to 
2,128. 

Legislative  obstacles  were  encounter- 
ed, however.  The  government  was 
asked  to  retain  lands  in  the  valley  need- 
ed by  the  city,  and  this  failing,  a  bill 
was  introduced  into  Congress  providing 
that  in  granting  Los  Angeles  a  right  of 
way  for  the  aqueduct  over  public  lands 
the  privilege  should  he  confined  to  the 
conveyance  of  water  for  "domestic  use." 
This  restriction  would  have  been  fatal 
to  the  full  use  of  the  aqueduct.  The 
Los  Angeles  Chamber  of  Commerce 
again  took  up  the  fight,  and  sent  a  com- 
mittee of  its  leading  members  to  Wash- 
ington with  Chf.  Engr.  Mulholland  and 
the  City  Attorney,  to  interview  the 
President.  Senator  Frank  P.  Flint  se- 
cured them  an  audience  with  President 
Roosevelt,  and  the  situation  was  frankly 
placed  before  him.  The  President  took 
a  friendly  interest  in  what  at  once  im- 


pressed him  as  a  big,  useful  and  cour- 
ageous enterprise,  and  his  vigorous 
recommendation  resulted  in  cutting  out 
the  restricting  clause,  and  Los  Angeles 
was  given  a  free  right  of  way  through 
.government  lands,  under  most  liberal 
conditions. 

The  obstructors  turned  their  attention 
to  the  State  capital,  and  an  innocent- 
appearing  bill  was  introduced  in  the 
Legislature  at  Sacramento  providing 
for  a  minimum  wage  of  $2.50  per  day 
on  all  public  work.  Now,  80%  of  the 
cost  of  the  aqueduct  was  for  labor.  To 
have  added  25%  would  have  increased 
the  total  expenditure  $5,000,000.  As 
$23,000,000  was  the  limit  of  bonded  in- 
debtedness of  the  city,  this  increase 
would  have  blocked  the  enterprise.  The 
Chamber  of  Commerce  and  other  pub- 
lic-spirited citizens  went  to  Sacramento 
and  succeeded  in  killing  the  objection- 
able measure. 

These  are  some  of  the  difficulties  that 
Mr.  Mulholland  and  his  associates  met 
with,  altogether  unconnected  with  the 
physical  and  enginering  obstacles,  which 
were  sufficient  in  themselves  to  have 
daunted  less  stout  hearts. 

Iiayingr  Out   the  Work 

The  planning  and  tlie  preparations  for 
the  building  of  the  aqueduct  were  dif- 
ficult and  stupendous  in  their  scope. 
Transportation  facilities  between  Mo- 
jave  and  Owens  lake  were  confined  to 
a  rickety  stage  coach.  Water  holes  on 
the  desert  were  15  miles  or  20  miles 
apart,  and  water  would  have  to  be 
piped  down  from  distant  mountains. 
There  was  no  timber  for  construction 
or  fuel  and  of  course  no  coal.  I'pon 
making  up  his  estimates,  Mr.  Mulhol- 
land found  that  the  aqueduct  would 
require  a  million  tons  of  material  and 
that  6,000  men  would  be  necessary  to 
complete  the  work  within  the  time  he 
h  dafixed.  .'\  railroad  120  miles  long, 
from  Mojave  to  Owens  lake,  would  be 
required  to  take  the  place  of  the  rick- 
ety stage  coach.  Hundreds  of  miles  of 
roads  and  trails  must  be  built  to  make 
all  parts  of  the  work  accessible.  Cheap 
electric  power  must  be  installed  for 
power  shovels,  dredges  and  air  com- 
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pressors.  The  housing  and  feeding;  of 
the  thousands  of  laborers  and  miners 
must  be  provided,  with  sanitary  condi- 
tions. Telephone  lines  had  to  be  in- 
stalled for  full  length  of  the  work  for 
communication  with  general  head- 
quarters at  Los  Angeles,  and  all  parts 
of  the  line. 

A  contract  for  transportation  was 
made  with  the  Southern  Pacific  R.  R. 
Co.,  which  provided  that  that  corpora- 
tion should  build  a  standard-gauge  rail- 
road from  Mojave,  144  miles  north  to 
Owenyo,  north  of  Owens  lake,  where 
it  would  connect  with  the  California 
and  Nevada  narrow-gauge  road.  This 
line  was  rapidly  built  in  1907. 

There  were  315  miles  of  roads  and 
trails  built,  and  150  miles  of  copper 
wire  telephone  line  were  installed,  con- 
necting the  main  office  in  Los  Angeles 
with  all  parts  of  the  work.  Three  hydro- 
electric plants  were  established  with  a 
high  voltage  transmission  line  to  convey 
the  electric  energy  to  the  excavating 
and  other  machinery  along  the  Aqueduct 
and  for  lighting  the  many  camps.  Four 
water  systems,  with  three  reservoirs  and 
400,000'  of  pipe  line,  were  made  and 
used  to  convey  pure  water  to  the  camps 
and  places  where  needed. 

Tile  Aqnednct  Cement  Plant 

The  proper  quality  of  lime  and  clay 
to  produce  a  good  Portland  cement  was 
discovered  at  Tehachapi,  and  the  city 
constructed  a  cement  manufactory,  at 
an  expense  of  $850,000,  More  than 
1,000,000  bbls.  of  cement  were  made, 
and  used  in  the  work,  additional  to  that 
which  was  purchased  from  other  ce- 
ment manufactories.  This  resulted  in  a 
large  saving  in  freight  and  obviated 
delays  from  lack  of  cement  in  prose- 
cuting the  work. 

Carefnl  Preliminary  Work 

Two  years  were  exhausted  in  finding 
the  best  and  most  feasible  route,  which 
was  often  changed  by  Mr.  Mulholland 
and  Mr.  Lippincott  for  economic  or 
other  good  reasons.  Fourteen  months 
were  required  for  Ihe  enormous  pre- 
paratory work  which  has  been  referred 
to.  So  that,  with  the  exception  of 
some  work  at  the  Elizabeth  Tunnel  and 
at  the  Intake,  the  actual  construction 
work  on  the  .Aqueduct  began  in  Octo- 
ber, 1908.  The  wisdom  of  thorough 
preparation  even  at  the  cost  of  consid- 
erable time  was  fully  vindicated  by  the 
rapidity  and  certainty  with  which  it 
prciceeded   from  that   time. 

The  Aqnednct 

The  Intake,  which  is  constructed  of 
concrete  in  the  most  solid  and  sub- 
stantial manner,  is  situated  35  miles 
above  the  mouth  of  the  Owens  river,  to 
insure  against  the  possibility  of  alkali 
solutions.  Its  elevation  above  sea  level 
is  3.812'.  The  dimensions  of  the  Aque- 
duct vary  greatly  on  different  parts  of 
the  work,  depending  upon  the  physical 
nature  of  the  country  through  which 
the  water  is  passing.  The  first  22  miles 
is  a  canal,  62'  wide  at  the  water  sur- 
face, 38'  wide  at  the  bottom  and  10' 
deep,   uncemcntcd,  and   at  an   elevation 
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slightly  higher  than  the  river.  This 
canal  was  excavated  by  three  electric 
dredges. 

At  the  Alabama  foot-hills  the  Aque- 
duct is  conducted  along  the  mountain- 
side, passing  Owens  lake  on  its  western 
side  and  about  200'  above  the  surface. 
This  part  of  the  Aqueduct  is  concrete 
lined,  30'  wide,  12'  deep  and  38  miles 
long  to  the  Haiwee  reservoir,  the  first 
of  the  five  great  storing  basins.  This 
upper  portion  of  the  Aqueduct,  to  Hai- 
wee reservoir,  is  the  only  portion  un- 
covered. All  the  remaining  conduit  is 
covered  with  reinforced  concrete  slabs 
6"  in  thickness.  The  conduit  is  lined 
with  concrete  from  8"  to  13"  in  thick- 
ness. 

South  of  Haiwee  reservoir  the  size 
and  shape  of  the  Aqueduct  vary  consid- 
erably, and  were  determined  by  the 
topography  of  the  country  and  charac- 
ter of  the  soil.  The  average  size  is  12' 
wide  and  10'  deep. 

The  Tunnels 

The  enormous  amount  of  work  on  the 
tunnels,  their  great  length,  and  the  rap- 
idity with  which  they  were  driven,  are 
one  of  the  most  notable  features  of  the 
Aqueduct.  All  told,  there  are  150  tun- 
nels on  the  line,  of  varying  length,  from 
100'  to  the  great  Elizabeth  Tunnel, 
26,870',  or  over  five  miles,  long.  All 
world  records  for  tunnel  construction 
were  broken  in  this  tunnel.  The  esti- 
mate of  the  Bd.  of  Consulting  Engrs. 
was  that  one  year's  time  would  be  re- 
quired for  preparation,  four  years  for 
actual  construction,  and  $1,913,000  as  the 
cost.  Work  was  begun  simultan- 
eously at  both  ends  of  the  tunnel  Oct. 
5.  1907,  and  250  men  were  employed 
night  and  day  in  boring  the  mountain. 
An  average  rate  of  11"  per  hour  was 
made  throughout,  and  the  tunnel  was 
completed  Feb.  28,  1911,  in  a  period  of 
3  years  7.3  months,  and  at  a  cost  of 
$r«6o,000  less  than  the  estimate.  It  is 
the  second  longest  water  tunnel  in  the 
United  States. 

The  total  length  of  tunnels  on  the 
Aqueduct  is  52.035  miles,  of  which 
43.129  miles  are  on  the  main  aqueduct, 
and  8.906  miles  on  the  power  system. 

The  BeservolT  System 

There  are  five  reservoirs  on  the  line 
of  the  Aqueduct,  the  largest  being  the 
Haiwee  reservoir,  which  is  intended  for 
storage,  clarification  and  regulating 
purposes.  The  capacity  of  the  canal 
and  cement-lined  conduit  leading  to  this 
reservoir  is  500,000,000  gals,  per  day — 
about  twice  the  capacity  of  the  Aque- 
duct below  that  point — and  made  so 
large  for  the  purpose  of  carrying  the 
excess  flow  in  the  melting  season,  and 
accumulating  a  large  reserve.  The  Hai- 
wee reservoir,  which  occupies  a  former 
channel  of  the  Owens  river,  is  now  a 
large  lake  seven  miles  long,  with  an 
area  of  15  sq.  miles,  and  a  storage  capa- 
city so  large  that  in  case  of  emergency 
it  would  amply  supply  the  city  of  Los 
Angeles   for  three  years. 

The  Fairmont  reservoir  is  127  miles 
south  of  the  Haiwee  reservoir.    Its  pur- 


pose is  for  regulation  rather  than  stor- 
age— its  capacity  being  limited  to  10 
days'  flow  of  the  Aqueduct.  Its  pur- 
pose is  to  regulate  the  flow  into  the 
Elizabeth  Tunnel,  through  which  the 
water  will  flow  to  the  seaward  side  of 
the  Coast  range.  The  reservoir  covers 
a  surface  of  165  acres. 

The  Dry  Canyon  reservoir  is  a  small 
reservoir,  a  few  miles  from  the  termi- 
nus of  the  Aqueduct. 

Two  reservoirs  are  in  course  of  con- 
struction in  San  Fernando  valley,  at  an 
elevation  of  from  1,100'  to  1,200'  above 
the  city,  and  are  for  the  purpose  of 
impounding  the  water  just  below  the 
outlet  of  the  Aqueduct,  and  to  regulate 
the  distribution.  These  two  reservoirs 
mark  the  end  of  the  Los  Angeles  Aque- 
duct proper.  At  the  recent  bond  elec- 
tion, held  Apr.  15,  1913,  the  city  voted 
$1,500,000  additional  bonds,  to  construct 
a  trunk  line  from  these  reservoirs,  28 
miles  to  the  city  limits,  where  it  will 
connect  with  the  city  water  mains. 

Crossing'  the  Valleys 

While  the  boring  of  the  mountains  by 
tunnels  is  sufficiently  difficult,  the  task 
of  carrying  a  great  flow  of  water  across 
the  valleys  is  little  less  so.  In  many 
instances  it  is  much  more  difficult.  In 
some  places  this  crossing  of  valleys  was 
done  by  building  the  great  conduit  of 
solid  concrete,  supported  by  columns 
and  abutments  of  the  same  material. 
More  frequently,  however,  the  valleys 
are  crossed  by  means  of  enormous  steel 
siphons,  with  a  diameter  of  from  7'  6" 
to  11',  built  to  stand  a  pressure  up  to 
350  lbs.  per  sq.  in.  There  arc  on  the 
line  23  of  these  siphons,  crossing  as 
many  canyons,  with  an  aggregate  length 
of  12.06  miles.  The  only  rock  siphon 
on  the  line— that  at  Sand  Canyon — on 
trial  failed  to  stand  the  pressure,  and  is 
now  being  rebuilt  of  steel. 

Aqueduct  Work  Classified 

A  classification  of  the  work  as  it  has 
been  carried  out,  extending  from  the 
Inlet  Gates  to  the  Outlet  on  the  rim  of 
the  San  Fernando  Valley,  includes  the 
following  construction : 

Length 
Classification  in  Miles 

Open   unlined  canal 23.802 

Open  lined  canal 37.168 

Covered  conduit    97.641 

Tunnels    42.903 

Power  tunnels  8.906  51.809 

Siphons,  steel  and  concrete 13.052 

Flumes    0.165 

Reservoirs    7.870 

Haiwee  Reservoir  tunnel  outlet..     0.220 

Haiwee  Bypass 2.000 

Power  siphons   0.239 

Power  penstocks  and  tailrace 0.700 

Total  length  of  Aqueduct   (to 

San  Fernando)    233.672 

Generation  of  Electrical  Energy 

Aside  from  the  sales  of  water  for 
domestic  use  and  the  surplus,  which  for 
many  years  will  be  large,  for  irrigation 
purposes,  it  is  anticipated  that  the  most 
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prolific  source  of  revenue,  with  which 
to  meet  the  principal  and  interest  on 
the  bonds  which  have  been  and  will 
be  issued  for  the  construction  of  the 
Los  Angeles  Aqueduct,  will  be  the  sale 
of  electric  energj'  produced  by  the 
waters  of  the  Aqueduct,  in  their  descent 
from  an  altitude  of  3,812'  at  the  Intake, 
to  its  outlet  in  the  San  Fernando  valley 
1,461'  above  sea  level.  The  construc- 
tion of  the  power  plant  is  an  indepen- 
dent operation  from  that  of  the  Aque- 
duct. 

In  1906  E.  F.  Scattergood,  the  Aque- 
duct's ch.  elect,  engr.,  made  an  estimate 
of  the  cost  of  development  of  37,000 
h.  p.,  delivered  at  the  city  boundary,  at 
$4,490,000.  Apr.  10,  1910,  Los  Angeles 
voted  bonds  to  the  extent  of  $3,500,000 
for  the  purpose  of  partially  developing 
the  electrical  power  of  the  aqueduct, 
which  eminent  electrical  engineers  esti- 
mate at  120,000  h.  p.  peak  load.  It  is 
not  the  intention  to  develop  the  full 
amount  at  this  time,  but  eventually,  as 
the  demand  for  power  increases,  as  it 
inevitably  must,  plants  sufficiently  ex- 
tensive to  develop  all  the  power  pos- 
sible will  undoubtedly  be  put  in. 

The  first  electric  power  plant  is  47 
miles  from  Los  Angeles,  at  Clear  Water 
Canyon.  The  water  plunges  from  the 
mouth  of  Elizabeth  tunnel  935'  down 
the  precipitous  side  of  the  canyon  upon 
the  power-producing  water-wheels, 
whence  the  power  will  be  transmitted 
to  the  city  over  high  tension  lines.  The 
plant  being  erected  will  produce  37,500 
h.  p.,  and  it  can  be  increased  at  this 
point  by  additional  construction  to  a 
limit  of  75,000  h.  p.  After  leaving  the 
wheels  of  the  first  power  plant,  the 
water  will  be  carried  seven  miles  along 
the  rim  of  San  Francisquito  Canyon  and 
dropped  down  512'  upon  the  wheels  of 
a  second  power  plant  to  be  built  when- 
ever the  demand  for  additional  elec- 
trical energy  shall  require  it.  A  third 
power  plant  to  develop  a  maximum  of 
10,000  h.  p.  can  be  built  between  the 
Aqueduct  Outlet  and  the  Upper  San 
Fernando  Reservoir.  And  still  another 
power  plant,  capable  of  producing  3,400 
h.  p.,  can  be  placed  on  the  main  trunk 
line  to  the  city  at  Franklin  Canyon, 
in  the  Santa  Monica  mountains. 

Flnlahln?  TTp 

There  is  considerable  work  still  to  be 
done  in  the  way  of  finishing  up  the  odds 
and  ends  of  the  great  aqueduct  work, 
such  as  building  distributing  systems 
for  the  surplus  water  for  irrigation  pur- 
poses, and  for  transmission  and  distrib- 
uting systems  for  electrical  energy. 
There  is  a  vigorous  demand  for  both 
water  and  power,  however,  and  the  sat- 
isfactory completion  of  these  distribut- 
ing systems,  large  in  themselves  but  in- 
significant in  comparison  with  the  work 
of  building  the  great  Los  Angeles  Aque- 
duct, will  be  a  matter  of  but  a  short 
time,  and  after  the  people  of  Los 
Angeles  have  fully  decided  how  they 
desire  the  work  done  it  will  be  a  trifling 
chore  for  the  big  Chf.  Engr.,  William 
Mulholland,  and  his  able  assistant,  J.  B. 
Lippincott,  after  their  big  work. 
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An    Ingenious    Dam    in    French 
Indo-China 

The  accompanying  sketches  and  photo- 
graphs show  a  dam  recently  designed 
and  built  by  P.  H.  Barriere  for  the  So- 
ciete  des  Charbonnages  du  Tonkin,  Hon- 
gay,  French  Indo-China.  The  follow- 
ing notes  in  Concrete  &  Constructional 
Engmeering,  London,  describe  the  dam 
briefly. 

As  shown  in  the  drawing,  it  con- 
sists of  a  continuous  reinforced  con- 
crete slab  making  an  angle  of  55°  with 


the  ground  level,  its  thickness  being  1' 
at  the  base  and  5"  at  the  top.  It  rests 
on  a  series  of  buttresses  7'  apart.  These 
are  trianglar  reinforced  concrete  frames, 
the  different  parts  of  which  are  bound 
together  by  a  vertical  slab  ZV>"  at  the 
bottom  and  2"  at  the  top.    The  principal 


strut  carries  the  resultant  pressure  of 
the  water  to  the  ground,  where  the  strut 
is  embedded  in  the  rock,  as  is  also  the 
base  of  the  inclined  slab. 

The  outside  face  of  the  inclined  slab 
was  surfaced  with  cement  mortar  V/2" 
thick,  and  has  been  found  quite  water- 
proof. 

The   inclined   slab  has  been   designed 
with  round  steel  bars  as  top  and  bot- 
tom   reinforcement.      The   bending   mo- 
w  1"  w  1" 

ments    used    were    and    and 
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were  considered  sufficiently  safe.  The 
measured  deflections  of  the  slab  were 
practically  nil.  The  native  labor  avail- 
able had  no  previous  experience  in  rein- 
forced concrete  work. 

The  resevoir  formed  by  the  dam  con- 
tains a  total  quantity  of  about  8,000,000 
gals,  of  water.  The  greatest  height  of 
the  dam  at  the  center  is  30'  and  the  total 
length  160'. 


Reclamation  Work  in  Montana 

Sealed  proposals  will  be  received  at 
the  office  of  the  U.  S.  Reclamation  Ser- 
vice, Great  Falls,  Mont.,  until  Dec.  18. 
for  the  construction  of  structures  of 
the  Pishkun  Reservoir  Canal  and  Sun 
River  Canal,  involving  about  82,000  cu. 
yds.  of  excavation,  14,000  cu.  yds.  of 
concrete,  placing  664,000  lbs.  of  rein- 
forcing steel,  erecting  about  40,000  lbs. 
of  structural  steel,  placing  in  wooden 
structures  about  66,000  feet  b.  m.  of 
lumber,  and  laying  about  24,000  lin.  ft. 
of  drain  pipe.  The  work  is  situated 
near  the  line  of  the  Sun  River  Branch 
of  the  Great  Northern  Ry.  The  office 
of  the  U.  S.  Reclamation  Service,  at 
Washington,  D.  C.  at  Great  Falls, 
Mont.,  or  at  Fort  Shaw,  Mont.,  will  be 
glad  to  furnish  further  information. 


A  large  concrete  dam  will  be  built 
across  the  Connoquenessing  creek  by 
the  Pittsburgh,  Harmony,  Butler  &  New 
Castle  Ry.  Co.,  operating  one  of  the 
large  interurban  traction  lines  running 
nut  of  Pittsburgh.  Chester  &  Fleming, 
Pittsbur.gh.  arc  the  engineers. 


Fig.  2 — The  Down  Stream  Face 
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An  Unusual  Work  in  Concrete  Stone 


BY    GEOBGE    F.    HAMMOND* 


Egyptian  architecture  is  exceedingly 
"heavy,  and  the  good  examples  of  it  to 
"be  found  in  modern  work  are  few  and 
far  between.  While  I  have  always  been 
very  much  interested  in  Egyptian  archi- 
tecture, I  have  never,  with  a  few  excep- 
tions, found  an  opportunity  where  I 
could  reasonably  expect  a  client  to 
adopt  it,  for  either  exterior  or  interior 
work.  The  idea  which  proposed  itself 
to  me  in  connection  with  the  elevator 
foyers  in  the  recently  rebuilt  central  sec- 
tion of  the  HoUenden  hotel,  Cleveland, 
was  to  have  each  one  different,  and  as 
there  were  thirteen  floors,  it  was  my 
idea  that  it  might  be  interesting  to  show 
different  styles  of  architectural  design 
adopted  for  the  finish  or  trim  in  each 
story,  which  would  have  produced, 
naturally,  the  Assyrian  or  Egyptian  or- 
ders in  the  lower  stories,  continuing 
with  Greek,  Roman,  Renaissance  and 
Gothic,  all  the  way  up. 

I  had  in  mind  the  thought  that  when 
an  elevator  stopped  at  a  floor,  no  pas- 
sengers in  a  car  would  be  liable  to  step 
off  at  the  wrong  floor  if  each  floor  had 
a  distinct  individuality  of  its  own. 

I  also  had  an  idea,  possibly  not  very 
practical,  that  a  foreigner  mi^ht  be  at- 
tracted by  some  suggestion  of  his  home 
country,  so  that  a  German  would  recog- 
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nize  Rothenburg;  a  Swiss,  the  Alps  with 
chalet  treatment;  an  Italian,  views  of 
Florence,  Pisa  or  Capri,  and  of  course 
mural  decorations  would  form  the 
greyer  part  of  the  thought  I  had  in 
mind,  although  of  course  each  floor 
representing  a  country  would  be  treated 
in  the  style  best  known  as  typical  of 
that  country. 

This  idea  was  to  be  confined  exclu- 
sively to  the  foyers  of  each  floor,  di- 
rectly in  front  of  the  passenger  ele- 
vators. It,  however,  was  not  adopted, 
and  like  many  other  architects'  "castles 
in  Spain,"  did  not  become  a  reality. 

After  the  matter  had  been  discussed 
by  myself  and  the  owners,  the  idea  was 
abandoned,  with  the  exception  of  two  or 
three  stories,  and  the  basement  being 
the  lowest  story,  I  decided  to  use  the 
Egyptian  treatment  for  this  elevator 
foyer. 

Being  thoroughly  familiar  with  Eg>-pt, 
from  .Alexandria  to  Philae,  and  having 
some  1,.500  or  2,000  negatives  which  I 
made  myself  in  Egypt  a  few  years  ago, 
in  addition  to  a  print  from  every  pro- 
fessional negative  by  all  the  professional 
photographers  I  could  hear  of  in  Egypt, 
I  undertook  to  produce  what  is  shown 
in  the  accompanying  illustration,  and  to 
produce  it  correctly,  and  I  do  not  feel 
that   I   am   saying  too   much   in   stating 


that  the  execution  of  the  work  in  con- 
crete by  The  George  Racklc  &  Sons 
Co.,  Cleveland,  has  been  entirely  satis- 
factory, and  that  the  work  has  been 
faithful  and  an  accurate  representation 
of  my  detailed  drawings.  As  for  the 
drawings,  no  credit  can  be  attached  to 
me,  as  they  are  merely  the  copies  of 
Egyptian  work,  the  work  we  designed 
having  been  created  thousands  of  years 
ago.     I  merely  adapted  it. 

On  account  of  the  prevailing  red 
granite  and  copper  bronze  color,  I  de- 
cided to  use  the  red  lotus  blossoms  for 
the  decoration  of  the  elevator  door 
panels.  The  columns,  in  fact  all  of  the 
artificial  stone  work,  are  made  to  match 
as  nearly  as  possible,  the  red  Syrene 
granite  from  which  most  of  the  obelisks 
were  cut. 

The  capitals  are  made  from  types 
which  may  be  found  in  Egypt  at  Philae, 
and  are  of  the  palm  type,  and  to  my 
mind  are  more  graceful,  although  pos- 
sibly not  quite  so  typical  of  Egyptian 
work  as  it  is  known,  as  are  the  lotus 
buds  of  lotus  bell  capitals  or  Hathor- 
hcaded  capitals. 

Cleveland  is  a  soft  coal  city,  and  aside 
from  the  fact  that  the  space  is  some- 
what restricted,  I  wished  to  have  the 
work  so  designed  that  it  could  be  kept 
clean  with  the  least  amount  of  labor. 

At  either  end  of  the  room  are  two 
panels  between  the  two  Egyptian  door- 
ways. These  panels,  to  anyone  not 
familiar  with  Egyptian  work,  will  ap- 
pear flat  and  insignificant,  but  as  is  well 
known  by  sculptors  or  by  persons  fa- 
miliar with  cameo  or  intaglio  work,  the 
flatter  the  sculpture,   the  more  difficult 
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it  is  to  produce  rounded  surfaces. 
These  two  panels  represent  Isis  and 
Osiris,  and  the  manner  in  which  the 
sculptor,  Mr.  Jirouch,  of  The  Fisher  & 
Jirouch  Co.,  modeled  the  work  is  most 
praiseworthy. 

The  concrete  stone  made  by  The  Geo. 
Rackle  &  Sons  Co.  in  reproduction  of 
red  Syrene  granite  was  given  its  color 
with  a  facing  mixture  in  which  red 
crushed  granite  and  red  color  were 
used,  so  proportioned  and  subsequently 
sprayed  and  scrubbed  as  to  produce  the 
effect  desired. 


Magnesium  Chloride  in  Artificial 
Wood  Floors 

Basic  magnesium  chloride,  sometimes 
known  as  magnesium  oxy-chloride,  is 
mixed  with  wood  meal,  sawdust  or  shav- 
ings to  form  practically  all  the  artificial 
wood  flooring.  Cork  waste  is  sometimes 
substituted  for  the  wood  meal.  The 
compound  has  been  much  more  popular 
in  Germany  than  in  the  U.  S.,  probably 
because  of  greater  practice  and  skill  in 
putting  it  down.  However,  there  have 
been  heavy  importations  of  the  raw  ma- 
terials to  this  country,  particularly  to 
Los  Angeles  dealers.  These  raw  mater- 
ials are  burnt  magnesite,  or  magnesium 
oxide,  from  Greece,  and  magnesium 
chloride  from  the  Stassfurt  mines.  Ger- 
many. The  two  are  ground  and  mixed 
dry  with  sawdust.  The  addition  of  water 
causes  the  formation  of  magnesium  oxy- 
chloride,  a  hard  substance  suitable  for 
flooring  and  when  mixed  with  wood 
fibre  elastic  to  a  slight  degree.  This 
with  the  fact  that  it  is  a  poor  conductor 
of  heat  and  will  only  char  in  a  fire 
makes  it  excellent  for  flooring. 

The  objections  to  its  use  come  from 
lack  of  skill  in  laying  it.  Unless  the  ma- 
terials arc  mixed  in  the  right  propor- 
tion trouble  occurs.  Too  much  magne- 
sium chloride  makes  it  take  up  moisture 
although  oil  is  sometimes  added  to  pre- 
vent this.  Too  much  magnesium  oxide 
causes  expansion  and  cracking  due  to  the 
absorption  of  CO;.  Evidently  chemical 
analysis  and  calculation  could  prevent 
these  troubles. 

A  manufacturer  claims  that  it  is  cheap- 
er than  pine  flooring  or  tiling  and  that  it 
can  be  poured  directly  over  worn-out 
floors  if  they  are  made  firm.  It  should 
be  cleaned  with  cold  water  but  rarely 
should  warm  water  and  soap  be  applied. 
In  fact  waxing  and  oiling  is  the  best 
practice. 

In  Germany  the  cost  per  sq.  yd.  of 
1-in.  flooring  of  this  character  is  about 
$1..50.  The  magnesium  chloride  is  worth, 
in  50-ton  lots,  in  casks  of  880  lbs.,  f.  o. 
b.  Hamburg,  $11.50  per  ton  fused.  In 
smaller  lots,  $12.  Greek  calcined  and 
powered  magnesite,  in  barrels  of  39G  lbs. 
to  440  lbs.  is  worth  $.33.32  to  $35.70  per 
2,200  lbs.,  f.  o.  b.  Rotterdam.  Raw  mag- 
nesite, in  casks,  is  worth  $30.94  per  2,200 
lbs.,  f.  o.  b.  Hamburg.  These  figures 
with  a  list  of  the  U.  S.  import  duties  will 
furnish  the  builder  something  to  figure 
on. 
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Moving  a  Reinforced  Concrete 
Building 

Mar.  29,  1912.  there  was  finished  a 
five-story  and  basement  reinforced  con- 
crete hotel  for  G.  G.  Burnett  Estate  Co. 
in  San  Francisco,  costing  $63,000.  The 
building  was  from  plans  of  C.  H.  Skid- 
more,  architect,  and  erected  by  H.  C. 
Warwick.  The  weight  of  the  building 
is  1,560  tons;  it  contains  71,280  lbs.  re- 
inforcing steel  bars  and  metal  sash 
throughout. 

Three  days  after  completion  and  but 
a  few  hours  before  it  was  about  to  be 
leased,  the  owners  were  served  with 
notice  of  a  condemnation  suit  of  the 
land  and  bjjilding  as  a  part  of  the  city's 
Civic  Center. 

The  hotel  was  on  a  lot  50'  x  100'  on 
the  north  line  of  the  principal  business 
street.  After  getting  title  to  the  prop- 
erty the  supervisors  were  unable  to  find 
a  purchaser. 

Tests  and  examinations  of  the  con- 
crete and  reinforcing  steel  pI^^ved  that 
the  building  was  so  firmly  bound  and 
tied  together  that  for  a  long  while  it 
was  believed  that  nothing  but  dynamite 
could  dislodge  it. 

Finally,  after  more  than  a  year,  the 
hotel  was  given  without  charge  to  Rob- 
ert Bruce,  including  a  bonus  of  $1,750 
for  removal.  The  walls  were  cut  off 
at  the  street  level,  raised  up  on  blocks 
and  rollers,  and  the  entire  structure  was 
taken  to  a  new  location,  ;4  m'le  distant. 

The  sign  at  the  top  of  the  illustration 
is  correct  in  stating  this  to  be  the  larg- 
est reinforced  concrete  building  ever 
moved.  In  the  course  of  the  trip  it  was 
turned  twice,  crossed  two  streets  with 
four  electric  car  rails  and  over  the  City 
Hall  foundations.  Powerful  donkey 
engines   supplied   the   pulling   power. 


The  view  shows  an  elevation  of  10' 
to  enable  crossing  the  City  Hall  foun- 
dations, portions  of  which  are  that 
height  above  the  street. 


Completion    of    The    Gunnison 
Tunnel 

The  Secretary  of  the  Interior  has 
authorized  the  Reclamation  Service  to 
complete  the  concrete  lining  of  Gunni- 
son tunnel,  Uncompahgre  Valley  irri- 
gation project,  Colo.  This  tunnel, 
which  passes  under  Vernal  Mesa  2.000' 
high  and  carries  the  waters  of  the  Gun- 
nison river  into  Uncompahgre  Valley, 
is  approximately  six  miles  long,  and  the 
largest  irrigation  tunnel  in  the  world. 
Its  cross-section  is  10'  6"  x  11'  6". 

When  constructed  all  portions  of  the 
tunnel  which  required  timbering,  aggre- 
gating about  one-half  the  total  length, 
were  lined  with  concrete,  and  a  concrete 
floor  was  laid  throughout  practically  the 
entire  length.  The  walls  and  arch 
through  the  solid  rock  section  were  left 
unlined  until  such  time  as  this  work 
might  be  required  to  lessen  the  fric- 
tional  resistance  and  increase  the  carry- 
ing capacity  of  the  tunnel. 

The  approaching  completion  of  the 
tunnel  will  involve  the  placing  of  15,600 
lin.  ft.  of  side  wall  and  arch  lining,  and 
156  ft.  of  complete  lining,  including 
floor.  The  work  will  be  carried  on  by 
government  forces,  and  it  is  estimated 
will  cost  $212,440. 


The  big  cement   show   will   be   on   in 
Chicago,  February  12-21. 
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Design   Features   of  San    Diego   Y.  M.  C.  A. 
Building 


BY    E.    P.    CYKLER* 


r 


THE  DESIGA'  PROBLEMS  of  running  track  construction  arc  briefly 
outlined  in  the  following  notes.  Reinforced  concrete  is  used  throughout  as  the 
structural  material  with  terra  cotta  floor  cores  and  curtain  walls.  Of  csfccial 
interest  is  the  use  of  steel  tie  rods  for  the  roof  arches. 


The  San  Diego  Y.  M.  C.  A.  building, 
recently  completed,  furnishes  some  very 
interesting  structural  features  to  meet 
unusual  conditions.  In  order  to  obtain 
an  open  gymnasium  floor,  the  running 
track,  which  as  usual  in  such  construc- 
tion, is  a  balcony  running  around  the 
walls  of  the  main  room,  was  supported 
on  cantilever  girders,  as  shown  in  sec- 
tion through  the  gymnasium  (Fig.  2). 
The  bottom  of  the  running  track  was 
furred  with  metal  lath  and  plastered,  to 
give  a  flat  surface  around  the  bottom 
side  of  the  entire  track.  The  surface  of 
the  track  was  made  of  J^-in.  flooring  and 
covered  with  canvas.  The  size  of  the 
gymnasium  building  proper  is  approxi- 
mately 100'  X  49'. 

Fig.  4  is  a  view  of  the  running  track, 
illustrating  the  circular  girder  at  the  ends 
of  the  cantilevers  shown  in  detail  in  Fig. 
3,  also  the  arches  in  the  roof  construc- 
tion. Note  the  pleasing  effect  given  by 
this  framing  and  how  well  the  gymnas- 
ium floor  is  lighted  from  the  skylights 
above.  No  terra  cotta  has  been  set  into 
the  walls  at  the  time  this  plate  was 
taken.  Under  the  g>mnasium  floor  are 
the  swimming  pool  and  locker  rooms  and 
a'spectators'  gallery  for  watching  swim- 
ming contests. 

The  running  track  girders  and  canti- 
levers were  figured  for  a  live  load  of  7.i 
lbs.  per  sq.  ft.,  in  addition  to  the  dead 
load  which  amounted  to  60  lbs.  per  sq. 
ft.  This  live  load  was  figured  to  take 
care  of  spectators  in  time  of  games,  etc.. 
on  the  gymnasium  floor,  when  the  run- 
ning track  would  be  converted  into  a 
spectators'  gallery. 

These  cantilevers  (K.  1  of  Fig.  3  and 
top  of  Fig.  1)  were  spaced  16'  o.  c.  with 
a  minimum  length  at  the  center  line  of 
the  track  of  5'  10",  over  all  from  the  face 
of  the  column.  The  super-elevations  on 
this  track  at  the  various  points  of  its  cir- 
cumference were  given  by  the  Narragan- 
sett  Machine  Co.  The  concrete  framing 
was  then  designed  to  conform  to  their 
surface  layout,  and  to  carry  the  proper 
loads.  To  give  an  idea  of  the  slope  of 
the  track,  Fig.  2,  shows  the  surface  at 
the  straight  portion  of  the  track,  while 
Fig.  5  shows  the  incline  of  the  surface 
at  the  circular  portion. 

The  beams  H.  1  and  H.  2  were  notched 
to  take  the  2-in.  wood  joints,  cut  to  fit 
the  curvature  of  the  track  surface  and 
spaced  12"  o.  c,  as  shown  in  detail. 

An  iron  pipe  railing  was  bolted  to  the 
2-in.  X  6-in.  wood  strip  along  the  outer 
edge  of  the  track. 

These  cantilevers,  K.  1,  K.  .1  and  K.  6. 


etc..  occurred  at  columns  only  except 
along  one  end  where  they  ran  through 
a  large  wall  girder  (see  Fig.  6). 

The  columns  were  made  13"  x  18", 
and  reinforced  with  six  -)4  in.  sq.  bars, 
three  in  each  face.  This  was  found  to 
l^e  sufficient  to  carry  both  the  dead  and 
the  live  load  stresses  from  the  arches 
and  walls,  together  with  the  stresses  in- 
duced by  the  cantilevers. 

The   columns   wcr^-    liyiii-od    according 


Fig.  1 — The  Y.   M.   C.  A.   Building  at   San  Diego,  Calif.,  with  the  Fifth    I-look  and  Roof 
Forms  in  Place 
The  g>i.T  nasi  •..III  floor  is  the  first  floor.     The  running  trac!<  is  at  the  second  story  elevation. 
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This    detail    beam   K.l    shown    in    plan     (Fig.    2) 


ith     H.     J.     nr 


San 


Fic.  < — INTF.RIOII   View,  Showing 


THE  Running  Track  an 


December,  iQis 


[2.M] 


CONCRETE-CEMENT  AGE 


to  the   following 
loadines. 


formula   for  eccentric 


I'O/a  Tie  Rods  upsft  bath  ends  A>3i' 

' I  ffyf  Bolts  spaced  40'Cfrs 

JO'jO^ ~ lfi:ia^ 

-4t'}i' -- 


'^'^'^ 


Fio.  2 — A  B  o  V  E  IS 
Shown  a  Part 
Plan  of  the  Gym- 
nasium OP  THE  San 
Diego  Y.  M.  C.  A. 
Building;  Below 
IS  Shown  a  Cross- 
Section 
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The  relative  posi- 
tions of  running  tracR, 
gym.  floor  and  swim- 
ming tank  arc  shown 
in  the  section.  Note 
the  use  of  steel  tie 
rods  for  the  roof 
arches. 
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The  column  was  then  reinforced  to- 
take  care  of  this  moment. 

The  cantilevers  were  reinforced  with 
three  j^g-in.  bars  in  "U"  shape  and  four 
more  were  placed  straight  in  the  top 
with  a  hook  into  the  column  (see  Fig. 
3).  These  four  bars  were  placed  in 
straight,  as  it  was  not  considered  that 
they  would  work  properly  if  bent  to  con- 
form to  the  upper  outline  of  the  canti- 
lever, for  the  reason  that  the  heavy 
stress  would  tend  to  straighten  them  out 
before  they  would  come  into  action. 

The  bonding  of  these  ^-in.  bars  into 
the  column  did  not  exceed  80  lbs.  per  sq. 
in.  of  surface  when  the  track  was  fully 
loaded. 

Beam  H.  1  was  figured  to  carry  Yz  of 
the  track  load,  and  H.  2  in  addition  to 
carrying  the  track,  carried  the  hollow 
terra  cotta  wall,  which  was  used  in  this 
building  for  curtain  walls.  George  W. 
Kelham,  San  Francisco,  is  the  architect, 
and  H.  I.  Brunnier,  San  Francisco, 
the  consulting  structural  engineer. 


A  recent  paper  by  Dr.  Framm,  on  the 
comparative  strength  of  Portland  ce- 
ment hardening  in  water  and  harden- 
ing in  air  and  water,  which  appeared 
recently  in  a  German  chemical  journal' 
has  been  summarized  in  a  recent  issue 
of  Chemical  Abstracts  as  follows: 

Five  high-  and  five  low-strength  ce- 
ments were  tested  in  tension  and  com- 
pression up  to  2  yrs.  in  1 :3  and  1  :S 
mortar  mixes.  Plotting  the  results 
showed  for  hardening  in  water  little 
variation  in  the  curves,  some  tests  be- 
ing continuously  high  and  others  low. 
When  the  mortar  was  hardened  in  air 
and  water  the  maximum  strength  was 
developed  at  about  the  21st  day.  Up 
to  this  time  the  increasing  strength  was 
rapid,  followed  by  a  slower  increase 
up  to  a  period  of  6  mos.  This  is,  in 
turn,  followed  by  a  retrogression  in 
strength.  When  mortar  specimens  are 
hardened  in  air  and  water  the  strength 
is  about  50%  above  that  of  water  hard- 
ening for  1 :3  mix  at  28  das.  and  about 
80%  higher  for  the  1 :6  mix.  In  28  das. 
and  up  to  3  mos.  time  there  is  a  retro- 
gression followed  by  a  rise  in  these 
mortars,  while  for  mortars  hardened  iiv 
water  the  greatest  strength  is  develop- 
ed at  6  mos. 

The  addition  of  hydrated  lime  in  some 
of  these  tests  developed  somewhat  ad- 
ditional strength,  especially  in  the  1 :6 
mix,  and  was  more  markc<I  in  the  speci- 
mens hardened  in  w'atcr  and  air,  than  in 
those  stored  in  water.  The  addition  of 
trass  to  some  of  the  specimens  gave  a 
definite  increase  of  strength  in  the 
specimens  stored  in  water  only. 
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Fig.  5 — Detail  of  Cantilever   Beams  Supporting  the  Track  at  the  Curves 
These  are  details  of  beams  K.5   and   K.6 


«yg"  ^pprwr/mate 

Fig.  6 — Detail  of  Cantilevers  at  End  of  Track  THROucn  Into  the  Hand  Ball  Court 
Beam    K.<    is    shown   in    detail    here 


Daily  Conferences  of  Contractors 
on  Rush  Work. 

The  Statlcr  Hotel,  Cleveland,  which 
was  recently  completed  on  a  rush  order 
by  James  L.  Stuart,  contrg.  engr.,  Pitts- 
burgh, presented  many  interesting  fea- 
tures of  construction  administration. 
One  of  the  many  practices  which  helped 
very  much  to  expedite  the  work  and 
"iron  out"  all  difficulties  was  a  daily 
meeting  of  all  the  sub-contractors  on 
the  work,  together  with  architects'  repre- 
sentatives and  others  interested  in  the 
building.  At  these  daily  meetings  each 
trade  was  taken  up  separately  with  the 
principal  representative  of  that  particular 
trade  and  the  representatives  of  all  the 
other  trades  present,  He  was  asked 
regarding  the  progress  of  his  work  and 
was  told  to  state  whether  or  not  he 
was  being  retarded  by  any  of  the  other 
trades  H  it  was  found  that  he  was 
being  hampered  he  was  made  to  state 
explicitly  and  in  detail  to  what  extent 
and  how. 

December,  IQ13 


The  edvantage  of  having  all  of  the 
.'ub-contractors  together  at  one  time  can 
leadily  be  seen,  as  it  eliminated  innum- 
erable quarrels  among  the  foremen  of 
the  difierent  trades  and  many  misun- 
de:.standings  which  invariably  arise  due 
to  the  fact  that  the  workmen  and  fore- 
men are  rot  always  capable  of  express- 
ing their  troubles  in  an  intelligent  man- 
ner and,  when  they  are  busy,  many 
times  do  not  take  the  trouble  to  express 
themselves  at  all. 

It  was  rather  hard  to  get  them  con- 
tinually to  attend  these  daily  meetings, 
as  they  were  held  in  the  evening  after 
they  were  supposed  to  be  through  with 
their  work.  The  engineer  in  charge  of 
the  work  tried  to  make  the  meetings  as 
pleasant  and  as  short  as  possible  and 
never  permitted  ill-feeling  to  persist 
among  the  several  trades,  arising  from 
the  discussions  at  the  meetings.  A 
typewritten  report  of  each  meeting  was 
posted  up  on  the  general  bulletin  board 
so  that  each  of  the  sub-contractors 
would  have  access  to  it  the  following 
day. 


Whitewash   and    Efficiency   in   a 
Products  Plant 

In  this  age  of  great  undertakings  it 
is  well  not  to  lose  sight  of  the  little 
things  that  so  often  make  them  possible, 
says  Youth's  Companion. 

A  newspaper  man  who  was  writing 
a  series  of  articles  about  the  men  who 
are  at  the  head  of  large  and  successful 
businesses  called  upon  the  general  man- 
ager of  a  factory  where  concrete  block 
are  made.  This  man  had  brought  the 
business  from  a  precarious  and  feeble 
infancy  to  a  condition  of  great  financial 
strength.  The  interviewer  wanted  to 
hear  about  the  first  practical  thing  the 
man  had  done  to  improve  the  working 
conditions,  and  increase  the  efficiency 
of  the  plant. 

"The  first  thing  I  did  was  to  buy  lime 
enough  to  make  12  barrels  of  white- 
wash," said  the  manager;  and  he  smiled 
at  the  recollection. 

"Good,"  exclaimed  the  reporter,  quick 
to  recognize  the  kind  of  story  he  wanted. 

"The  first  thing  I  learned  after  coming 
here  was  that  the  company  had  difficulty 
in  keeping  good  laborers.  The  hours 
and  wages  were  right,  and  nobody  could 
understand  why  so  many  left,  or  why 
the  ones  who  remained  were  surly  and 
discontented.  I  went  out  to  take  a  look 
round  the  factory,  and  I  found  the 
trouble  in  about  five  minutes-  The  place 
was  too  dark  and  dirty! 

"Making  concrete  block  is  not  a  clean 
job,  at  best,  and  it  is  impossible  to  keep 
a  factory  free  from  the  flying  dust,  but 
there  was  no  reason  why  the  place 
should  be  so  dark.  We  could  not  put 
in  any  more  windows,  so  I  decided  to 
light  the  great,  ding)',  barn-like  structure 
from  the  inside.  In  the  center  of  the 
room  was  a  pit  about  5  ft.  deep,  in 
which  the  base  of  the  engine  rested. 
That  pit  made  me  shudder;  it  reminded 
me  of  one  of  Poe's  tales.  It  was  so 
dark  that  every  time  a  man  went  down 
to  oil  the  machinery  he  had  to  carry  a 
torch,  and  grope  his  way  down  a  ladder. 

"That  very  day  I  ordered  the  white- 
wash :  it  was  the  cheapest  artificial  light 
I  could  provide,  I  gave  every  available 
man  a  long-handled  brush  and  a  ladder. 
They  went  to  work  with  enthusiasm,  and 
in  a  short  time  we  could  hardly  believe 
we  were  in  the  same  building.  The  men 
even  whitewashed  the  pit,  and  after  that 
it  was  never  necessary  to  carry  a  torch. 
The  surly,  discontented  laborers  turned 
into  well-behaved,  decent  workmen,  and 
we  had  no  more  labor  problems  to  solve. 

"Those  foreigners  had  never  studied 
psychology,  and  they  had  no  idea  that 
after  that  they  did  more  work  in  a  day, 
did  it  better,  and  with  less  physical  ex- 
ertion than  before.  After  all,  psychol- 
ogy is  too  big  a  name  for  it ;  it  is  com- 
mon sense.  Whitewash  is  cheaper  than 
strikes.  Since  then  I  have  continued  to 
apply  it — figuratively — to  a  great  many 
dirty  situations  in  business  life,  and  it 
never  fails  I" 
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Effect  of  Salts  upon  Concrete  Cured  at  low 
Temperatures 


In  a  recent  issue  of  the  Wisconsin 
Engineer,  there  is  a  report  by  H.  E. 
Pulver  on  a  series  of  tests  conducted 
by  S.  E.  Johnson  and  Mr.  Pulver  to 
determine  the  effect  of  sodium  chloride 
(NaCl)  and  calcium  chloride  (CaCU), 
separately  and  together,  upon  a  1 :2 :4 
concrete  cured  at  low  and  normal  tem- 
peratures. By  normal  temperatures  are 
meant  ordinary  room  temperatures, 
from  60°  P.,  to  75°  F.,  while  the  low 
temperatures  indicate  those  below  freez- 
ing. 

In  performing  the  tests  common  salt 
(NaCl)  and  calcium  chloride  (CaCl-) 
were  used,  dissolved  in  the  mixing 
water,  the  percentage  of  the  salts  being 
varied  over  what  seemed  to  be  a  prac- 
ticable range.  For  the  salts  alone  the 
percentages  of  NaCl  in  the  mixing 
water  were  6,  9,  13  and  15  by  weight 
while  those  of  the  CaCU  were  2,  4,  6, 
8  and  10.  When  the  salts  were  mixed 
the  range  was  from  6%  to  15%  for  the 
NaCl  and  from  3%  to  8%  for  the 
CaCL. 

Tlie  Specimens  Used 

The  specimens  were  4-in.  cubes. 
Those  cured  at  low  temperatures  were 
broken  at  ages  of  14  das.  and  60  das., 
while  those  cured  at  normal  tempera- 
tures were  broken  at  ages  of  14  das., 
60  das.  and  360  das.  Four  specimens 
were  broken  at  each  age  for  each  batch 
of  concrete.  For  the  specimens  cured 
at  low  temperatures,  an  effort  was  made 
to  get  the  curing  conditions  as  near  as 
possible  like  the  most  rigorous  ordin- 
arily found  in  commercial  work. 

Katerlals 

The  sand  used  was  a  good  quality 
of  bank  sand  from  Janesville,  Wis., 
weighing  108  lbs.  per  cu.  ft.  Soft 
crushed  limestone  from  quarries  near 
Madison,  Wis.,  passing  a  IJ^-in-iriesh, 
and  weighing  90  lbs.  per  cu.  ft.,  was 
used. 

A  mixture  of  water  and  Na  CI  was 
made,  using  35%  by  weight  of  the  salt. 
A  30%  solution  of  CaCL  was  used,  each 
solution  being  stored. 

Materials  at  room  temperatures  were 
used  in  making  specimens  which  were 
to  be  cured  under  normal  conditions. 
In  making  specimens  to  be  cured  at 
low  temperatures,  the  cement  was  at 
room  temperature,  the  aggregate  was 
brought  in  from  the  outside  where  the 
temperature  was  below  freezing  and 
the  water  was  taken  directly  from  the 
city  mains.  The  temperature  of  this 
water  was  usually  about  55°  F.,  and 
that  of  the  sand  and  stone,  brought  in 
from  the  outside,  about  20°  F.  For  a 
record  of  the  temperatures  observed, 
when  the  different  batches  were  made, 
see  Tables  I  and  II. 

The  specimens  cured  at  normal  tem- 
peratures were  allowed  to  remain  in 
the  air  for  24  hrs.  after  making,  next 

[256] 


placed  in  running  water  for  13  das., 
and  then  stored  in  air  until  broken.  The 
temperature  varied  from  60°  F.  to  70° 
F.  during  the  curing  period.  The  cubes 
cured  at  low  temperatures  were,  im- 
mediately after  making,  stored  in  cold 
air,  either  outdoors  or  in  a  refrigerator, 
whfere  the  temperature  was  below 
freezing  throughout  the  curing,  ex- 
cepting two  das.  when  the  temperature 


the  laboratory,  at  normal  room  tem- 
perature, for  one  day  before  breaking. 
All  of  the  testing  was  done  in  a  100,- 
ooo-lb.  capacity  Riehle'  "Universal" 
testing  machine.  The  cubes  rested  on 
a  spherical  bearing  block,  and  care  was 
taken  that  they  were  centrally  placed 
in  the  block.  Three  or  four  thickness- 
es of  blotting  paper  were  used,  both 
above  and  below,  in  bedding  the  cubes. 
The  results  of  the  tests  on  the  cubes 
are  given  in  Tables  I  and  II. 

Conclnsions 

The  curves  show,  that  as  the  percent- 
age of  NaCl  is  increased,  there  is  a 
nearly    straight    line    decrease    in    the 
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OF  Salt  in  M 

XING  Water 

Date 

Temperature 

Salt 

Unit  Compressive  Stress 

Made 

When  Mixed 

Percent 

lbs 

per  sq.  in. 

1912 

Room 

Batch 

c 

aCl 

NaCl 

14  Das. 

60  Das. 

360  Das. 

Mar.     9 

63 

52 

0 

0 

1910 

3010 

3680 

•Feb.    3 

63 

58 

0 

0 

1240 

1330 

Mar.     9 

63 

52 

0 

6 

1684 

2620 

2895 

Feb.    10 

65 

65 

0 

9 

1525 

2385 

3055 

Feb.    12 

68 

6S 

0 

12 

1270 

2060 

2485 

Peb.      3 

63 

58 

0 

15 

1335 

2220 

2740 

Feb.    13 

69 

59 

2 

0 

1920 

3220 

3740 

Feb.    14 

67 

60 

4 

0 

2105 

3510 

3880 

Feb.    15 

69 

60 

6 

0 

1725 

3280 

3670 

Feb.    15 

69 

61 

8 

0 

1510 

3070 

3155 

Feb.    16 

68 

61 

111 

0 

1655 

3025 

3330 

Feb.    16 

70 

59 

2 

6 

1600 

2650 

3150 

Feb.    17 

71 

63 

2 

9 

1695 

2590 

3100 

Feb.    17 

71 

64 

2 

12 

1420 

2440 

2806 

Feb.    20 

63 

60 

2 

15 

1320 

2350 

2725 

Feb.    22 

66 

56 

4 

6 

1585 

2550 

2960 

Feb.    22 

68 

58 

4 

9 

1550 

2390 

2965 

Mar.     2 

63 

58 

4 

12 

1710 

2935 

3680 

Mar.     4 

65 

55 

4 

15 

1245 

1880 

2410 

Feb.    26 

68 

60 

6 

6 

1310 

2475 

2576 

Mar.     4 

65 

64 

6 

9 

1305 

2370 

3025 

Mar.     6 

62 

54 

6 

12 

1345 

2420 

Mar.     G 

62 

62 

6 

15 

1380 

2415 

Feb.    2fi 

68 

60 

8 

6 

1120 

2076 

2490 

Mar.     8 

62 

68 

8 

9 

1135 

2085 

2445 

Mar.     8 

62 

60 

8 

12 

1110 

1995 

2525 

Mar.     7 

63 

59 

8 

15 

1550 

2605 

2940 
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n 
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of 

Fahrenheit. 
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Perce 
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.  in. 
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Outdoo 

s 

Batch 

CaClj 

NaCl 

14  Das. 

60  Das. 

Jan.    20 

64 

13 

52 

0 

0 

213 

427 

Jan.    30 

61 

13 

51 

0 

6 

432 

685 

Jan.    30 

(11 

13 

51 

0 

9 

680 

942 

Jan.    30 
Jan.    20 

61 

13 

51 

0 

12 

813 

1192 

64 

13 

4  3 

0 

15 

614 

1080 

Feb.      5 

69 

17 

41 

2 

0 

420 

466 

Feb.      f. 

69 

17 

44 

4 

0 

444 

664 

•Feb.    6 

69 

18 

,55 

6 

0 

349 

367 

•Feb.    8 

72 

1 

46 

8 

0 

286 

334 

•Feb.    8 

07 

1 

46 

10 

0 

234 

348 

Feb.    12 

68 

15 

52 

2 

6 

817 

992 

Feb.    12 

68 

16 

62 

2 

9 

848 

1185 

Feb.      9 

66 

7 

41 

2 

12 

690 

1046 

Feb.      9 

68 

" 

38 

2 

15 

683 

807 

Feb.    13 

58 

21 

52 

4 

6 

785 

914 

Feb.    18 

58 

20 

51 

4 

9 

766 

926 

Feb.    20 

63 

15 

45 

4 

12 

766 

1215 

Feb.    20 

63 

16 

45 

4 

15 

713 

1200 

Feb.    21 

64  . 

20 

43 

6 

6 

680 

988 

Feb.    21 

53 

20 

38 

6 

9 

480 

860 

Feb.    27 

fiS 

21 

52 

6 

12 

505 

616 

Feb.    27 

63 

21 

52 

6 

15 

627 

863 

tFcb.  27 
Feb.    28 

63 

21 

51 

8 

6 

390 

690 

67 

30 

60 

8 

9 

487 

654 

Feb.    28 

65 

30 

62 

8 

12 

402 

589 

tFeb.  29 

65 

14 

44 

8 

15 

635 

658 

All  temperatures  arc 
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n 
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of 

Fahrenheit. 
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strength  of  the  concrete  cured  under 
normal  conditions. 

The  effect  of  NaCl  alone,  when  added 
to  concrete  cured  at  low  temperatures, 
is  probably  to  reduce  the  freezing  tem- 
perature and  hence  retard  the  freezing 
of  the  concrete,  thus  permitting  its  set- 
ting and  hardening.  The  curves  show 
an  increase  in  strength  for  the  addition 
of  NaCI  up  to  12%,  after  which  there 
is  a  decrease.  It  may  be  that,  beyond 
12%,  the  weakening  of  the  concrete  due 
to  the  excess  of  NaCl  more  than  offsets 
the  strengthening  due  to  the  reduction 
of  the  freezing  temperature. 

A\nien  CaCI;  alone  is  added  to  the 
concrete,  cured  either  at  normal  or  at 
low  temperatures,  the  effect  is  to  in- 
crease the  strength  up  to  about  4% 
CaCL.  at  which  point  the  maximum 
strength  seems  to  be  obtained.  This 
increase  in  the  strength  of  the  concrete 
may  be  due  to  the  acceleration  of  the 
setting  of  the  cement  by  the  CaCl;.  Seri- 
ous disintegration  was  observed  on  the 
surfaces  of  the  cubes  cured  at  low  tem- 
peratures and  6%,  8%  and  10%  of  the 


CaCL.  This  disintegration  did  not  ap- 
pear on  any  of  the  cubes  cured  at  nor- 
mal temperatures  or  where  NaCI  was 
also  used. 

With  concrete  cured  at  low  tempera- 
tures, the  best  effect  seems  to  be  ob- 
tained by  using  both  NaCl  and  CaClj 
in  the  mixing  water.  It  is  apparent  that 
a  2%  CaCl:  and  9%  NaCI  mixture  ap- 
pears to  give  about  as  much  strength 
as  any  of  the  mixtures  tried,  and,  for 
the  concrete  cured  normally,  there  is 
not  a  very  great  reduction  in  strength 
due  to  the  addition  of  the  salts  in  those 
percentages. 

These  tests  were  made  with  but  one 
brand  of  cement  It  is  probable  that 
there  would  be  some  variation  in  the 
results  with  other  brands,  but  it  is  not 
thought  that  this  variation  would  be 
great  enough  to  affect  the  general  con- 
clusions. 

It  is  also  possible  that  some  brands 
of  common  salt  might  contain  a  suffi- 
ciently high  percentage  of  CaSo,  to 
affect  the  results  to  some  extent. 


Contracting  Economics  and  Adminstration 


This  very  interesting  Paper  bv  Dr.  W.  Sachs,  abstracted  from  a  recent 
issue  of  Le  Ciment  Arme  points  out,  in  a  very  emphatic  manner,  many 
pitfalls  in  administration  to  be  avoided  in  carrying  on  a  successful  contract- 
ing business.  A  basic  consideration  of  how  forms  and  form-work  should  be 
accounted  for  is  presented  in  detail. 


The  reinforced  concrete  industry  pre- 
sents some  difficulties,  at  least  in  num- 
ber, unknown  to  others;  the  manufac- 
ture of  artificial  stone  alone  offers  simi- 
lar difficulties,  due  to  new  equipment, 
the  need  of  which  is  not  felt,  to  tech- 
nical ignorance  and  to  lack  of  business 
knowledge.  These  things  are  not  the 
cause  of  lack  of  success  on  the  part  of 
contractors  in  reinforced  concrete,  ex- 
cept in  the  case  of  small  operators,  who 
have  permitted  themselves  to  be  drawn 
into  undertaking  this  special  work  and 
have  hastily  gone  out  of  the  business, 
having  burned  their  fingers.  It  may  be 
stated  that  actually,  in  Germany,  the 
great  bulk  of  work  in  reinforced  con- 
crete is  undertaken  by  firms  with  large 
capital,  directed  by  engineers  who  are  spe- 
cialists, and  by  experienced  business  men. 
This  is  all  the  more  reason  for  surprise 
at  the  frequent  errors  into  which  they 
fall.  The  matter  is  not  to  be  explained 
by  the  closeness  of  competition.  No  one 
complains  of  lack  of  business,  but  it  is 
nevertheless  true  that  firms  foolishlv 
run  after  new  business  and  in  order  to 
secure  it  do  not  hesitate  to  allow  them- 
selves to  bid  at  prices  which  are  not 
sufficiently  profitable.  Since  the  man- 
agement cannot  be  accused  of  lacking 
technical  and  business  knowledge,  we  are 
led  to  think  that,  if  they  appear  to  over- 
look the  fundamental  principle  of  all 
business    dealings,    "rather   no   business 
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at  all  than  business  done  at  a  loss,"  it 
is  because  they  do  not  take  into  account 
real  cost  prices  or  they  do  not  have  a 
sound  accounting  system.  A  few  exam- 
ples will  demonstrate  our  thought  and 
the  importance  of  errors  which  are 
committed. 

There  are  some  firms  which  by  rea- 
son of  their  professional  ability  and  the 
important  undertakings  which  they  have 
carried  to  a  successful  issue  have  ac- 
quired such  a  reputation  that  they  are 
given  new  work  without  having  it  sub- 
mitted to  competitive  bidding.  These 
firms,  being  favorably  situated  and  not 
being  obliged  to  count  every  penny,  can 
satisfy  every   rule   of   the  art. 

Frlcecntting'  Competition  Trndeslrable 

But,  except  in  these  unusual  cases, 
work  is  generally  let  to  competitive  bid- 
ders. It  is  admitted  that  of  late  years 
some  reforms  have  been  introduced  in 
these  matters,  at  least  so  far  as  munic- 
ipal undertakings  are  concerned. 

The  general  objection  to  the  system  of 
awards  and  the  abuses  to  which  it  gives 
rise,  together  with  a  clearer  intelligence 
on  the  part  of  those  who  have  the  inter- 
ests of  good  construction  at  heart,  have 
largely  served  to  improve  the  old  cus- 
toms. In  many  localities  it  \s  pleasing 
to  note  that  the  specifications  are  now 
more  just  to  the  owner  and  to  the  con- 
tractor and  if  this  tendency  is  not  more 


general,  the  delay  must  be  ascribed  to 
the  difficulty  of  reconciling  the  inter- 
ests of  these  two.  There  is  a  marked 
tendency  to  do  away  with  the  obligation 
to  award  the  work  to  one  of  the  three 
low  bidders,  since  experience  has  shown 
that  the  principal  factor  of  success  of 
the  enterprise  is  the  integrity  of  the 
man   who  undertakes  the   work. 

Unfortunately,  these  considerations 
are  taken  into  account  by  few  only,  and 
there  may  be  noted  in  the  majority  of 
tenders  some  striking  differences  be- 
tween the  high  and  the  low  bidder. 
These  might  be  explained  by  the  new- 
ness of  thfe  industry,  comparing  them 
with  the  slight  differences  noted  in  bid- 
ders on  construction  in  metal,  where  the 
raw  materials  are  priced  on  bases  which 
vary  very  little.  In  steel  construction, 
the  conduct  of  the  work  plays  an  im- 
portant role  and  the  price  of  only  a  few 
pieces  of  work  can  be  definitely  fixed 
by  regulation.  The  slight  variation  in 
the  bids  would  result  from  the  long  ex- 
perience acquired  by  iron  and  steel  con- 
tractors, which  permits  them  to  know 
within  close  limits  cost  price  and  mis- 
cellaneous expenses.  There  are  ex- 
penses which  constructors  in  reinforced 
concrete  do  not  take  into  account  and 
among  the  latter  is  that  of  form  work, 
which  will  be  taken  up  later. 

Danirers  of  Sn'b-contracting' 

There  is  one  serious  fault  of  certain 
managers,  that  of  confiding  their  work 
to  general  contractors.  There  should  be 
every  confidence  in  the  special  training 
of  the  firm  making  the  tender,  that  it 
limits  its  activities  to  concrete  work.  It 
is  true  that  the  general  contractor  makes 
easy  the  work  of  the  managers  dealing 
with  him.  But  is  there  ever  a  con- 
tractor who  knows  all  branches  of  con- 
struction equally  well  ?  No.  So  he  goes 
to  sub-contractors  for  carpentry  work 
and  masonry,  whom  he  puts  in  competi- 
tion and  from  whom  he  secures  close 
figures,  though  at  second  hand.  The 
dangers  of  such  a  method  are  obvious, 
since  the  general  contractor,  who  can- 
not know  everything,  has  not  the  knowl- 
edge necessary  to  control  the  work  of 
his  sub-contractors;  and  if  he  under- 
takes work  outside  of  his  specialty  he 
runs  the  risk  of  running  over  his  cost.'^. 
which  he  has  probably  not  calculated 
correctly,  and  may  suffer  a  considerable 
loss. 

ITaed  of  SpeciallBtB  In  Concrete  Work 

The  constructor  of  reinforced  con- 
crete should  refuse  all  general  contracts 
and  owners  and  architects  should  avoid 
giving  work  to  general  contractors.  The 
practice  simplifies  their  work  but  ex- 
poses them  to  serious  consequences.  In 
these  modern  times,  specialization  is  a 
recognized  institution ;  the  constructor 
of  reinforced  concrete  cannot  undertake 
general  contracts  and,  still  less,  build  on 
his  own  account. 

Many  firms  have  a  number  of  repre- 
sentatives who  solicit  their  business. 
Their  immediate  sphere  of  activity  is 
too  small  and  work  is  sought  at  a  dis- 
tance, on  all  sides.  The  representative 
who  is  a  favorite  with  his  management 
announces  that  his  firm  can  have  a  piece 
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of  work  if  it  will  consent  to  a  reduction 
in  price.  So  tlie  firm  reduces  its  price. 
But,  a  few  days  later,  another  firm 
makes  still  more  advantageous  offers  for 
the  same  work.  The  representative 
counsels  his  firm  to  meet  any  competing 
bid,  if  it  does  not  wish  to  be  eliminated 
forever.  The  representative  always 
gains  his  point ;  he  cares  little  whether 
or  not  his  firm  suffers  a  loss ;  in  any 
event,  he  has  made  his  commission.  A 
loss  does  not  prevent  his  firm  from  be- 
ing influenced  in  the  same  manner  again, 
until,  gaining  wisdom  through  repeated 
losses,  it  rejects  the  representative's 
advice,  and  the  latter,  in  a  rage,  goes 
over  to  the  camp  of  the  enemy. 

Basiness  at  Cost  Poor  Policy 

On  other  occasions,  more  frequent 
than  is  generally  supposed,  the  contrac- 
tor who  has  already  been  awarded  some 
contracts  at  a  good  price,  being  assured 
of  a  good  year,  says  to  himself  that  he 
can  accept  some  business  at  cost,  think- 
ing by  this  means  to  reduce  his  general 
expenses.  This  reasoning  is  simply  self- 
deception,  since  the  new  work  requires 
an  increased  force,  if  his  ordinary  staff 
is  already  occupied,  as  well  as  new  ma- 
terial, with  its  wear  and  tear  to  figure 
on,  and  increased  expenses  of  financing. 

Bad  figuring,  outside  of  all  technical 
valuations,  which  cannot  be  treated  here, 
since  we  desire  to  limit  ourselves  to 
commercial  considerations,  is  related  to 
superintendence,  which  plays  so  large  a 
part  in  the  success  of  an  enterprise. 
Unfortunately,  honesty  is  not  too  com- 
mon a  virtue,  and  the  activities  of  a 
few  foremen  may  spell  the  ruin  of  an 
enterprise.  We  shall  give  one  example 
only. 
Handling  the  Purchasing   Department 

In  one  large  undertaking,  the  fore- 
men ordered  the  material  direct  from 
the  supply  houses  and  reported  their 
purchases  to  the  ofiice,  which  made  ac- 
counting to  the  management,  expendi- 
tures being  evidenced  by  vouchers 
checked  by  the  ofiice  and  therefore  con- 
sidered correct  by  the  cashier.  No  irreg- 
ularity could  be  suspected  without  col- 
lusion of  three  parties,  the  supply  house, 
the  chief  bookkeeper  and  the  contractor. 

Nevertheless,  a  simple  chance  brought 
to  light  an  abuse  of  confidence  in  a 
single  enterprise  amounting  to  more 
than  26,000  francs,  which  the  three  par- 
ties had  divided. 

Supervision  here  was  lacking  in  two 
important  points — a  record  of  the  ar- 
rival and  the  delivery  of  materials;  a 
check  record  in  the  ofiice  of  the  value 
of  materials  ordered  and  used,  and 
above  all,  the  observation  of  the  man- 
agement, comparing  these  quantities  with 
those  normally  observed. 

I^eaks  In  Plerarlntr  Porm  Costs 

The  weakest  point  in  reinforced  con- 
crete contracting  lies  in  figuring  form 
work  costs  and  carrying  them  inaccu- 
rately on  successive  balance  sheets. 
Some  firms  credit  the  forms  account 
with  the  quantity  used  in  each  job;  oth- 
ers deduct  at  the  end  of  the  year  from 
the  debit  of  the  forms  account  a  certain 
percentage  representing  the  estimated 
value    of    the    wood    used;    still    others 
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take  at  the  end  of  the  year  an  inventory 
of  stock  on  hand.  No  fault  can  be  found 
with  the  latter  procedure  unless  the 
reality  does  not  correspond  with  the 
estimate — and  here  is  the  milk  in  the 
cocoanut.  The  percentage  taken  usually 
runs  between  30%  and  60%.  The  fol- 
lowing figures  will  show  the  result  of 
this  variation.  The  debit  to  forms  ac- 
count being  on  the  average  500,000 
francs,  the  sum  to  deduct  will  be  150,000 
francs  for  30%  and  300,000  francs  for 
60%.  The  result  is  that  the  balance 
sheet  based  on  a  30%  deduction  appears 
very  satisfactory  the  first  few  years,  but 
the  error  will  be  very  serious  if  it  is  not 
corrected  in  time.  Let  us  confine  our- 
selves to  examining  what  takes  place  in 
a  period  of  five  years. 

30%  60% 

Francs  Francs 
1st  yr. 

Investment  in  forms 100.000  100,000 

To  deduct  30,000  60,000 

Debit  balance 70,000  40,000 

2nd  yr. 

Investment  in  forms 100,000  100,000 

To  deduct   51,000  84,000 

170,000     140,000 

Debit  balance  119,000       56,000 

3rd  yr. 
Investment  in  forms 150,000     150,000 

Total    269,000     206,000 

To  deduct 81,000     124,000 

Debit  balance  188,000      82,000 

4th  yr. 
Investment  in  forms 200,000    200,000 


388,000     282,000 
To  deduct   1 17,000     170,000 

Debit  balance 271,000     112,000 

5th  yr. 
Investment  in  forms 250,000     250,000 

Total   521,000     362,000 

To  deduct  157,000     218,000 

Debit  balance 304,000     144,000 

The  balances  based  on  30%  deduction 
thus  appear  to  be  more  favorable  than 
those  based  on  00%  by  the  following 
sums: 

1st    yr 30,000  francs 

2nd  yr 63,000 

3rd  yr 106,000      " 

4th   yr 1.59,000       " 

5th   yr 320,000      " 

No  one  will  admit  that  such  differ- 
ences are  possible,  that  the  enterprise 
could  have  accumulated,  because  of  the 
607o  basis  of  figuring,  220,000  francs' 
worth  of  wood,  which  really  ought  to 
exist  but  does  not  appear  in  the  inven- 
tory. The  forms  account  ought  to 
show,  not  144,000  francs,  but  really 
144.000  francs  +  220,000  francs  or 
364,000  francs.  Experience  has  amply 
shown  that  this  is  not  true,  that  the 
deduction  of  60%  is  proper  and  that 
there  is  available  a  stock  worth  144,000 
francs  only.  The  firm  that  bases  its  fig- 
ures on  30%  is  deceiving  itself  and  its 


stockholders,  while  in  reality  it  has  suf- 
fered a  considerable  loss.  Some  firms 
escape  this  self-deception  by  taking  an 
inventory  of  their  stock  of  lumber  every 
year,  but  this  procedure  is  accurate  only 
when  the  latter  is  estimated  at  its  real 
value  and  not  at  its  invoice  value.  To 
be  perfectly  secure  it  is  proper  to  com- 
bine the  two  plans.  The  inventory  is 
taken  and  the  stock  put  in  at  its  true 
value ;  at  the  same  time  figures  are 
taken  as  above  on  the  60%  basis  and  the 
less  favorable  of  the  two  results  is  put 
in  the  balance  sheet. 

On  current  work,  it  may  be  estimated 
with  a  view  to  the  figures  at  the  end  of 
the  year,  that  wood  can  be  used  once 
and  a  half  a  year  and  that  each  use 
consumes  one-half  of  the  value  of  the 
wood,  which  amounts  to  figuring  that 
the  same  wood  can  be  used  two  and 
one-half  times  in  all. 
Essentials  in  Acconntingr 

The  accounting  of  work  under  con- 
struction is  another  rock  on  which  the 
balance  sheet  may  split.  Suppose  that  it 
is  a  question  of  a  firm  with  a  capital  of 
1,000,000  francs,  which  desires  to  show  a 
net  revenue  of  10%,  or  100,000  francs. 
By  taking  work  under  construction  into 
account,  which  may  amount  to  several 
million  francs,  increasing  or  diminishing 
by  100,000  francs,  this  is  an  easy  mat- 
ter, even  for  conscientious  managers ; 
for  deduction  is  a  very  elastic  thing. 

The  law  requires  that  the  value  of 
merchandise  (and  this  must  certainly  in- 
clude work  under  construction)  shall  be 
carried  on  the  balance  sheet  at  the  cost 
price  of  the  supply  house  and  not  that 
of  the  firm.  The  law,  however,  makes 
a  wide  difference  between  these  two 
terms,  meaning  by  the  former  an  expen- 
diture of  any  kind  necessitated  by  con- 
struction, including  raw  material,  sal- 
aries, inspection  on  the  job,  cost  of 
operating  machinery — in  short,  all  the 
expenses  de  visa,  whatever  are  the  spe- 
cial conditions  of  the  work  being  done. 
Therefore,  one  ought  not  to  figure  in 
this  the  general  expenses  of  manage- 
ment, the  depreciation  of  buildings  and 
machinery,  incidental  expenses  of  the 
business  and  so  on.  If  these  expenses 
are  added,  the  law  indicates  the  figure 
obtained  by  the  cost  price  of  the  firm, 
which,  increased  by  the  net  profit,  con- 
stitutes the  selling  price.  It  is  unfortu- 
nate that  not  everyone  is  in  accord  in- 
setting these  figures  in  practice,  and  for 
this  reason  the  item  of  work  under  con- 
struction ought  to  be  estimated  with 
great  care ;  no  one  can  have  a  proper 
idea  of  the  exactness  of  the  accounting 
without  knowing  the  bases  on  which  it 
is  made.  Examination  by  an  auditor 
is  not  very  valuable,  since  he  has  not 
the  necessary  technical  knowledge  and 
can  rely  only  on  the  explanations  given 
by  the  technical  advisers  of  the  man- 
agement. I  once  ran  across  a  case  in 
which  the  accounting  of  the  work  under 
construction  showed  the  profit  hoped  for 
and  who  knows  how  many  similar  cases 
there  are? 

I  believe  that  cost  price  should  include 
the  following  items : 

Raw  materials  (sand,  gravel,  steel, 
cement,    forms,   etc.),   to   which   should 
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be  added  the  costs  of  transportation  and 
unloading: 

All  salaries  and  superintendence  in 
the  work: 

Traveling  expenses  of  the  manage- 
ment and  its  representatives: 

Material  used  on  the  job  (nails,  coal, 
grease,  etc.)  : 

Lumber  for  forms,  estimated  at  40% 
of  its  value,  on  the  hypothesis  that  in 
the  inventory  of  the  lumber,  60%  of  its 
cost  price  has  been  deducted;  if  less  is 
deducted  the  item  of  lumber  used  in 
work  under  construction  shall  be  les- 
sened to  correspond. 

No  other  expenses,  including  depre- 
ciation  of  machinery,  shall  be  added. 

There  is  still  another  source  of  error 
to  be  guarded  against.  Some  firms  carry 
on  the  balance  sheet  the  expenses  con- 
tracted at  the  supply  house  only ;  others 
determine  what  work  is  still  to  be  done, 
and  its  cost  price  and  figure  the  differ- 
ence between  the  known  expenses  of 
this  work  and  the  total  of  the  business. 
Both  of  these  plans  lead  to  grave  mis- 
takes. In  the  first  case,  it  is  not  taken 
into  consideration  that  the  price  on 
which  the  bid  has  been  based  may  have 
been  figured  incorrectly,  so  that  the 
completed  work  may  represent  a  loss. 
In  the  second  case,  if  one  is  content  to 
deduct  the  work  remaining  to  be  exe- 
cuted, the  balance  sheet  contains  the 
total  profit,  even  when  the  smallest 
profit  must  be  overlooked. 

To  avoid  self-deception,  both  methods 
will  be  used. 

Here  is  an  example,  taken  from  actual 
work,  which  shows  the  differences  in 
result,  according  to  the  method  used : 

The  bid  was  500.000  francs  and  in  this 
sum  were  included  10%  for  general  ex- 
penses and  6%  profit.  The  net  cost 
should,  therefore,  have  been  500,000 
francs  less  80,000  francs,  or  420,000 
francs.  In  reality  it  amounted  to  459,000 
francs,  or  7%  more  than  was  calculated. 

The  expenses  shown  by  the  balance 
sheet  were  300,000  francs ;  in  reality 
they  should  have  been  lessened  by  7% 
and  279.000  francs  written. 

The  different  procedures  of  account- 
ing would  have  given : — 

(1)  30,000  francs,  or  21,000  francs  too 
much. 

(2)  Figuring  a  fraction  of  the  gen- 
eral expense  of  the  whole  contract, 
300.000  francs  -f  35,000  francs,  or  5G,000 
francs  too  much. 

(3)  Taking  the  percentage  of  the 
profit,  300,000  francs  +  35,000  francs 
-f-  21,000  francs;  or  77,000  francs  too 
much. 

(4)  Taking  the  price  of  the  bid,  less 
the  work  still  to  be  done  (a  very  popu- 
lar method)  500,000  francs  —  141,000 
francs  =;  359,000  francs,  or  80,000  francs 
too  much. 

(5)  It  would  have  been  accurate  to 
deduct  from  (4)  the  estimated  general 
expenses  and  the  profit,  or  359,000  francs 
—  80,000  francs  =  279,000  francs,  and 
this  figure  would  have  been  adopted  be- 
cause it  was  lower  than  (1)  and  still  it 
would  not  have  been  very  close  to  the 
actual  facts. 
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-A  Reinforced  Concrete  Grain  Elevator  at  Transcoxa,  Near  \Visnipeg,  Which  Has 
Settled  and  Taken  an  Inclined  Position  Without  Any  Strdctural  Damage 


Subsidence  of  Concrete  Grain  Elevator  at 
Transcona 


Near  Winnipeg  a  great  grain  elevator,  o  group  of  '65  cylindrical  bins, 
has  settled  and  tipped  to  approximately  30"'  front  the  vertical.  Some  foun- 
dation condition,  developed  without  zvarning,  forced  this  great  structure  to 
adjust  itself  to  a  ne~v  base,  but  today  the  reinforced  concrete  bins  are 
structurally  intact.  They  have  been  emptied  of  their  grain,  new  and  better 
foundations  will  be  placed,  and  the  elevator  will  be,  it  is  planned,  jacked 
back  into  position.    Truly,  reinforced  concrete  is  a  wonderful  material. 


An  accident  which  has  aroused  a  great 
deal  of  interest  among  the  contracting 
and  engineering  interests  throughout 
Canada,  and  which  presents  some  feat- 
ures of  unusual  interest,  occurred  re- 
cently at  Transcona,  a  town  located  a 
few  miles  from  Winnipeg.  Man.  On 
the  morning  of  Oct.  19  the  huge  storage 
tanks  in  connection  with  the  Canadian 
Pacific  Ry.  elevator  began  to  subside, 
the  movement  being  sustained  for 
nearly  24  hrs.  By  that  time  the  whole 
structure  comprising  the  tanks  had  sub- 
sided on  one  side  over  20  ft.  into  the 
ground,  at  the  same  time  tipping  over 
to  an  angle  of  about  30°  from  the  per- 
pendicular and  sliding  an  appreciable 
distance  to  the  west.  The  ground  dis- 
placed by  this  movement  has  been 
thrown  up  into  a  mound  of  earth  nearly 
25  ft.  high,  and  it  is  against  this  mound 
that  the  cylindrical  sides  of  the  tanks 
are  resting. 

Adjacent  Bnlldinfr  Shows  No  Movement 
— Wonderful  Showing  of  Reinforced 
Concrete 

One  of  the  most  extraordinary  feat- 
ures of  the  occurrence  is  the  fact  that 
the  transfer  house  has  not  moved  at  all, 
but  is  standing  apparently  as  firmly  as 
ever.  The  movement  of  the  tanks  has 
broken  the  steel  trestle  which  connect- 
ed them  to  the  transfer  house  without 
disturbing  the  stability  of  the  latter. 
Another  and  still  more  remarkable 
point,  and  one  which  emphasizes  the 
value  of  reinforced  concrete  as  a  build- 
ing material  in  a  most  conclusive  man- 
ner, is  the  fact  that  in  spite  of  the  great 


and  unanticipated  stresses,  that  must 
have  been  created  in  the  structure  on 
account  of  its  movement  and  by  the 
changes  in  the  direction  of  the  forces 
due  to  the  weight  of  the  contents  of  the 
tanks,  which  consisted  of  of  855,000  bus. 
of  wheat,  no  cracks  or  Haws  have  ap- 
peared in  the  reinforced  concrete  walls 
of  the  structure.  A  further  testimonial 
to  the  qualities  of  concrete  construction 
was  afforded  by  the  tapping  of  the  tanks 
to  permit  the  introduction  of  the  belt 
conveyors  with  which  they  were  emp- 
tied. This  necessitated  cutting  consid- 
erable openings  in  the  walls,  and  pre- 
sented something  in  the  nature  of  an 
experiment.  The  fact  that  this  was  suc- 
cessfully accomplished  imdcr  conditions 
of  quite  unusual  stress  reflects  the 
greatest  credit  not  only  on  the  form  of 
construction  under  notice,  but  also  upon 
the  designers  and  builders  of  the  tanks, 
and  the  engineers  who  carried  out  the 
work  of  tapping  them. 

Work  of  Beotoration 

The  excellent  condition  of  the  tanks 
has  led  to  a  decision  on  the  part  of  the 
railway  company  to  restore  them.  The 
contract  for  this  work  has  been  awarded 
to  Barnett  &  McQueen,  the  contractors 
who  originally  built  the  elevator.  It  is 
anticipated  that  this  work  will  involve 
the  expenditure  of  aboUt  $.'iO,flOO.  The 
general  scheme  of  restoration  will  be  to 
build  a  false  foundation  for  the  solid 
concrete  mass  of  the  structure  and  then 
to  set  about  the  construction  of  true 
foundations  of  the  cais.son  type,  which 
will  go  down  to  bed  rock.    The  elevator 
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dropped  into  place,  and  the  concrete  was 
poured  in  a  single  day.  The  following 
day  the  wedges  were  driven  out,  the 
forms  removed  and  taken  to  the  next 
job. 

The  design  of  this  cottage  is  striking 
in  its  simplicity,  planned  to  give  the  com- 


will  then  be  jacked  up  onto  these  foun- 
dations, the  jacks  resting  on  the  false 
foundations.  The  work  involved  will 
be  considerable,  and  will  be  of  a  deli- 
cate nature,  the  problem  being  rendered 
the  more  complicated  on  account  of  the 
difficulty  in  obtaining  a  good  false  foun- 
dation in  the  poor  bearing  strata  of  the 
Transcona  district. 

The  cause  of  the  .subsidence  is  not 
known.  The  foundations  employed  were 
of  the  floating  type,  which  consists  of 
a  mattress  of  strongly  reinforced  con- 
crete of  an  area  sufficient  to  carry  the 
proposed  maximum  load  by  distributing 
it  over  a  large  surface  of  ground.  It 
is  probable  that  in  this  instance  in- 
sufficient preliminary  data  were  obtained 
and  that  the  bearing  capacity  of  the 
clay  was  overestimated,  while  it  is  also 
possible  that  unanticipated  water  action 
has  weakened  the  underlying  strata. 
But  whatever  the  cause  of  the  occur- 
rence it  is  generally  admitted  that  the 
form  of  construction  employed  in  the 
structure  could  have  had  nothing  to  do 
with  it,  and  that  had  any  of  the  other 
types  been  employed  the  results  would 
have  been  much  more  serious,  and  prob- 
ably quite  impossible  of  rectification. 
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A  Low-Cost  Poured  Concrete 
House 

The  man  of  wealth  can  afford  a  frame 
house  with  its  high  cost  of  upkeep, 
painting,  repair  and  fire  risk ;  the  poor 
man  cannot  afford  such  continual  ex- 
pense. Economy  demands  for  him  a 
permanent  type  of  construction  where 
the  first  cost  is  practically  the  only  cost. 
At  Virginia  Highlands,  a  suburb  of 
Washington,  D.  C,  among  a  group  of 
25  poured  concrete  houses,  there  is  a 
small  cottage  which  would  seem  to  fill 
the  great  need  for  better  and  less  ex- 
pensive houses. 
Cinder  Concrete  Vsed 

This  building  is  of  poured  concrete, 
but  instead  of  the  usual  gravel  or 
crushed  stone,  clean  coal  cinders,  a 
waste  product  in  most  sections,  has  been 
used  in  the  mixture,  cement  and  lime 
only  being  added.  This  use  of  cinders 
reduces   cost   materially. 

Walls  Fonred  In  a  Slnerle  Day 

The  rapidity  of  this  new  method  of 
house  building  assists  materially  toward 
economy ;  the  forms  were  put  up  for  the 
entire  house,  windows  and  door  frames 


pactness  and  conveniences  of  a  city  flat ; 
the  low  pitch  permits  the  use  of  slag  or 
gravel  roofing,  makin.g  this  permanent 
and  largely  fireproof.  A  unique  plan  was 
adopted  for  the  foundation,  since  the 
cellar  has  been  omitted.  Square  holes 
were  dug  of  proper  size  and  these  filled 
with  concrete  to  the  grade  level.  The 
steel  forms  were  set  up  resting  upon  the 
earth  and  extending  over  these  piers, 
reinforcing  bars  being'  dropped  in  to 
strengthen  the  unsupported  wall  between 
the  piers.  The  walls  are  6"  in  thickness, 
reinforced  with  steel  bars  over  and  be- 
low the  windows  and  doors. 

This  new  method  of  house  pouring 
has  been  developed  by  Milton  Dana  Mor- 
rill, architect,  of  Washnigton,  D.  C,  as 
a  means  of  carrying  out  his  plan  of 
permanent,  sanitary,  inexpensive  houses. 
There  has  been  a  great  and  universal 
need  for  better  housing  conditions,  and 
it  is  evident  that  reinforced  concrete  is 
doing  much  to  fill  this  want.  Several 
hundred  of  these  houses  have  now  been 
constructed  in  various  parts  of  this 
country  and  abroad,  and  steel  form 
equipment  is  fast  supplanting  wood  cen- 
tering. 

The  families  occupying  houses  of  this 
kind  at  High  Lake,  a  suburb  of  Chicago, 
state  that  during  the  two  past  severe 
winters  they  have  proven  dry  and  espe- 
cially warm,  making  an  additional  sav- 
ing in  fuel. 

The  cost  of  this  house  here  shown  is 
from  $1,000  to  $1,250  each,  according  to 
local  conditions,  but  as  the  process  is 
largely  one  of  machinery,  several  houses 
must  be  built  at  one  location  to  effect 
the  greatest  economy. 

December,  igis 


COXCRETE-CEMEXT  AGE 


The  Cause  and  the  Prevention  of  Cracking  in 
Concrete  Roads 


BY   HXNR7  S.  SPACKMAN* 


In  several  of  the  recent  papers  dis- 
cussing the  construction  of  concrete 
roads,  published  in  Concrete-Cement 
Age,  there  has  been  a  tendency  to  ques- 
tion the  need  of  placing  expansion  joints 
at  intervals  of  25'  or  30',  several  writ- 
ers ascribing  the  formation  of  cracks  in 
concrete  roads  to  causes  other  than 
change  in  volume  of  the  concrete  itself. 
This  is  particularly  noticeable  in  A.  N. 
Johnson's  discussion  of  Frank  F.  Rog- 
er's paper  at  the  Third  American  Road 
Congress  (see  Concrete-Cement  Age 
for  Nov.,  1913,  p.  317).  As  Mr.  John- 
son's paper  epitomizes  the  new  thought 
along  these  lines,  we  shall  use  it  as  a 
text  for  this  paper,  in  which  we  desire 
to  support  the  conclusions  drawn  by  Mr. 
Johnson  from  the  observation  of  the 
behavior  of  roads  themselves,  by  data 
obtained  in  our  laboratory.  Briefly 
summarized,  Mr.  Johnson  attributes  the 
formation  of  cracks  to  unequal  settle- 
ment of  the  sub-grade,  supplemented  by 
the  e.xternal  stress  due  to  the  passage 
of  heavy  traffic,  or  to  the  movement  of 
the  slab  under  temperature  changes.  In 
this  we  concur  if  by  temperature 
changes  is  understood  the  action  of  the 
frost  in  causing  movement  of  the  sub- 
grade,  as  well  as  the  effect  of  variations 
in  temperature  upon  the  volume  occu- 
pied by  the  concrete. 

•Henry  S.  Spackman  Engrg.  Co.,  Phila- 
delphia 


We  do  not,  however,  agree  with  Mr. 
Johnson's  statement ;  "It  can  be  fairly 
assumed  in  the  present  instance  that  the 
slabs  of  concrete  may  be  considered  as 
approximately  of  the  same  strength  and 
therefore  offer  practically  the  same  re- 
sistance to  all  exterior  forces  to  which 
they  are  subjected."  In  our  opinion, 
in  many  cases,  the  concrete  slab  is  not 
a  continuous  structure,  but  consists  of 
a  number  of  pieces  of  various  sizes  in 
close  contact,  but  without  bond,  the  co- 
hesion between  the  several  pieces  having 
been  broken  by  microscopical  hair- 
cracks,  formed  by  shrinkage  caused  by 
the  draining  off  through  gravity  of  the 
excess  water  during  the  first  few  hours 
after  the  concrete  has  been  placed,  at 
which  time  the  material  has  little  or 
no  strength.  These  natural  lines  of 
cleavage  form  lines  of  weakness,  along 
which  the  concrete  is  easily  fractured 
by  external  force,  which  ordinarily 
would  not  cause  sufficient  stress  to  over- 
come the  cohesion  of  a  solid  concrete 
slab. 

The  extent  to  which  the  drainage  of 
the  water  from  the  concrete  may  cause 
shrinkage  within  the  first  24  hrs.  is 
clearly  illustrated  by  Curve  A  in  Fig.  1. 
The  curves  A  and  B  show  graphically 
the  change  in  volume  obtained  by  meas- 
urement of  two  test  pieces  1  m.  long 
and  10  cm.  square  cast  from  a  mixture 
of   1   part  cement   and   3  parts   washed 


gravel,    having    the    following    granulo- 
metric  composition : 

%  Passing 
Previous 
Size  %         Sieve  and  Re- 

of  Sieve  Passing    tained  on  Next 

1"  lOO.O  0.0 

y^"  90.5  9.5 

No.    10  79.5  11.0 

No.    20  68.7  10.8 

No.    30  58.1  10.6 

No.    40  40.1  18.0 

No.    60  20.1  20.0 

No.  100  ft.7  13.4 

Details  of  the  Test 

The  abscissae  in  the  several  figures 
show  the  periods  ofnime  at  which  the 
measurements  were  taken ;  the  ordinates 
show  the  calculated  movement  in  a 
length  of  100'.  The  two  test  pieces 
from  the  measurement  of  which  the 
curves  in  Fig.  1  were  plotted  were  made 
from  the  same  material,  cast  at  the  same 
time  from  the  same  batch  and  exposed 
under  identical  conditions,  that  is,  4  das. 
in  air  out  of  doors,  balance  of  time  in 
water;  the  only  difference  noted  being 
that  in  one  case,  the  mold  permitted 
a  more  rapid  leakage  of  the  e.xuded 
water  than  in  the  other.  The  test  pieces 
remained  48  hrs.  in  the  molds,  after 
which  the  sides  and  ends  were  removed. 
The  mortars  were  purposely  made  suf- 
ficiently wet  to  allow  the  test  pieces  to 
be  cast  by  pouring  without  any  tamp- 
ing. 

Fig.  2  shows  the  average  expansion 
and  contraction  of  a  number  of  similar 
test  pieces,  half  of  which  were  placed  in 
the  water  at  the  4-da.  period  and  half 
in  air  in  a  room.  These  curves  show 
certain  typical  characteristics,  which 
persist  with  little  exception  in  the 
curves  of  some  60  test  pieces  under 
observation.  These  are  a  more  or  less 
marked    shrinkage    up    to    the     24-hr. 


December,  i<ji:j 


l..\l.'SE    SumNKACE 


(2611 


CONCRETE-CEMENT  AGE 


r^ 

^ 

^ 

' — • 

1  ^j  ;!  1  ,j 

=^ 

M 

1  1  1  1  1  1  1 

^ 

-^ 

4 

P^ 

-^ — 

^= 

^SE^ 

== 

^  — 

^ 

= 

m 

, — : i- 

= 

— 

^ 

=i      ;_— ^"^  ^"^- ^               ' ' 

= 

u 

=-l-^-'^^^- 

^^ 

& 

Vl^.  : 

^J 

■ 

M 





= 

fcr^ 

-A — 



— 

iH 

ft 

IT 

—  fcfr 

FS= 

1 

r 

— !      :       ^      ^      ^      - 

t 



== 

= 

^ 

^:  '^  ill  i  ^^^ 



^ 

^^ 

^ 

== 

^ 

1 

=- 

=^  = 



= 

g 

^= 

^ 

= 

= 

^- 

1== 

=^^ 

=  =f==4== 

— 

^ 

1 r 

^ 

1 — t     1     1     1     f     ' 

t= 

Fig.  2 — Shows  Aver.\ge  Contraction 


Expansion  of  Conc 


Test  Pieces 


period,  due  to  the  draining  off  of  the 
water,  followed  by  an  expansion  at  the 
48-hr.  period,  probably  caused  by  the 
hydration  of  the  cement,  followed  by  a 
practically  continuous  expansion  for  all 
test  pieces  in  continuous  or  intermittent 
contact  with  water,  such  test  pieces  at 
the  end  of  the  3-mos.  period  occupying 
more  space  than  when  originally  cast. 
When  the  concrete  is  kept  from  contact 
with  water,  the  test  pieces  being  stored 
in  air  indoors,  there  is  an  equally  con- 
tinuous shrinkage  after  the  48-hr. 
period. 

By  comparing  the  curves  A  and  B  in 
Fig.  2,  it  will  be  noted  that  there  is  a 
possible  range  in  the  change  of  volume 
amounting  to  0.08'  in  the  length  of  100', 
but  that  this  theoretically  possible 
change  in  volume  is  not  likely  to  be 
encountered  in  actual  practice  in  road 
construction  is  evidenced  by  the  curves 
in  Fig.  3.  These  show  the  expansion 
and  contraction  in  a  length  of  100',  cal- 
culated from  measurements  obtained 
from  six  concrete  test  pieces,  6'  6"  long. 
18"  wide  and  6"  thick,  laid  on  clay  soil 
out  of  doors,  exposed  to  the  full  influ- 
ences of  the  weather  with  no  special 
provision  for  drainage,  the  natural  sur- 
face of  the  ground,  which  was  level. 
having  been  excavated  to  a  depth  of  G" 
so  as  to.  bring  the  top  of  the  pieces 
flush  with  the  surrounding  ground'.  The 
object  was  to  approximate  as  closely  as 
possible  the  conditions  actually  encoun- 
tered in  road  construction.  While  the 
test  pieces  have  not  been  subjected  to 
extreme  cold,  they  have  been  exposed 
to  all  the  changes  of  weather  in  Phila- 
delphia from  July  to  November,  which 
included  range  in  temperature  from  90° 
to  32°.  From  study  of  concrete  in  ac- 
tual use  in  road  construction  by  Mr. 
Johnson  and  our  laboratory  investiga- 
tion, it   would  seem  that   we  are  abso- 
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lutely  warranted  in  assuming  that  the 
change  in  volume  due  to  climatic  influ- 
ences after  the  concrete  has  hardened 
is  not  sufficient  in  itself  to  cause  the 
cracking  noted  in  concrete  roads  and 
that  except  in  localities  having  distinctly 


marked  wet  and  dry  seasons,  no  such 
variation  in  length  through  changes  in 
moisture  content  and  temperature  as 
shown  in  Fig.  3  is  probable. 

If  we  are  correct  in  assuming  that  the 
cracking   of    concrete    roads    is    due   to 


Fig.  3 — Contraction  and  F.xpaxsion  in  a  Length  of  100' 
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external  forces  acting  on  slabs  previous- 
ly weakened  by  the  formation  of  hair- 
■cracks,  caused  by  the  draining  off  of  the 
water  immediately  after  placing  the 
concrete,  it  is  evident  that  if  this  could 
be  overcome  cracks  would  be  reduced 
to  a  minimum,  and  the  greatest  objec- 
tion to  concrete  roads  would  be  tnet, 
for,  besides  being  unsightly,  cracks  and 
expansion  joints  are  elements  of  weak- 
ness, since  they  offer  to  the  passing 
vehicle  points  for  attack,  at  which  wear 
first  starts. 

Xeepingf  Water  in  tlie  Concrete 

It  is  also  evident  that  the  present 
practice  of  covering  the  concrete  and 
Iceeping  it  wet  for  some  time  after  lay- 
ing is  not  effective  in  that  it  is  applied 
too  late.  The  loss  of  water  through 
exudation  and  seepage  cannot  be  over- 
■come,  except  by  the  use  of  watertight 
forms,  combined  with  a  practically  im- 
pervious sub-grade  (which  conditions 
are  impractical),  or  by  the  addition  to 
the  concrete  of  some  material,  which, 
■while  without  detrimental  effect  on  the 
resulting  strength,  will  tend  to  hold  the 
water  in  the  concrete  until  it  has  ob- 
tained sufficient  cohesive  strength  to  re- 
sist the  tensile  strains  occasioned  by 
shrinkage  through  draining  off  of  the 
■excess  water. 

Use  of  Hydrated  Iiime 

From  information  gained  by  the  pre- 
vious study  of  similar  problems  in- 
volved in  the  cracking  of  cement  plas- 
ters and  stuccos,  it  was  determined  to 
■experiment  with  hydrated  lime  for  this 
purpose.  A  comparison  of  the  measure- 
ments of  18  test  pieces  to  which  hydrat- 
■ed  lime  was  added  with  those  obtained 
from  nine  test  pieces  containing  no  lime 
shows  a  marked  reduction  in  the  con- 
traction at  the  24-hr.  period,  the  average 
■contraction  for  the  18  test  pieces  con- 
taining hydrated  lime  being  0.007% 
against  0.015%  for  the  nine  test  pieces 
containing  no  hydrated  lime. 

These  laboratory  tests,  in  connection 
with  the  observation  of  the  laying  and 
subsequent  behavior  of  two  short 
stretches  of  road,  laid  with  concrete 
containing  hydrated  lime — one  being 
built  at  my  suggestion  by  Logan  Waller 
Page,  Director,  Office  of  Public  Roads, 
United  States  Department  of  Agricul- 
ture, at  Chevy  Chase.  Washington,  D. 
C,  and  the  other  by  H.  M-.  Clark,  Road 
Engineer  of  Wicomico  County,  Mary- 
land, near  Salisbury — led  me  to  believe 
that  the  addition  of  from  10%  to  15% 
of  hydrated  lime  to  concrete  used  for 
road  construction  will  be  found  bene- 
ficial, not  only  in  reducing  cracks,  but 
also  in  eliminating  the  formation  of 
holes  and  soft  spots.  The  addition  of 
hydrated  lime  makes  the  mortar  sur- 
rounding the  coarse  aggregate  more 
plastic  and  viscous,  the  effect  of  which 
is  not  only  to  hold  the  water,  but  also 
largely  to  eliminate  the  separation  or 
segregation  of  the  cement  from  the  sand 
or  the  c;oarse  aggregate ;  this  results, 
naturally,  in  making  a  more  homoge- 
neous slab,  and  lessens  the  liability  to 
the  occurrence,  through  carelessness  of 
the  workmen,  of  pockets  of  material  de- 
ficient in  cement. 
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The  Dome  of  the  Melbourne  Library 


The  new  structure  for  the  Melbourne 
Public  Library,  Melbourne,  Australia, 
is  octagonal  in  plan,  and  consists  of  an 
inner  wall  built  of  brickwork,  with  four 
steel  stanchions  extending  from  base- 
ment to  the  spring  line  of  the  dome  and 
carrying  four  of  the  ribs  thereof.  The 
exterior  to  this  is  an  outer  brick  wall, 
symmetrical  with  the  inner  wall  and 
15'  from  it,  forming  an  annulus  right 
round  the  main  building.  There  are  in 
addition  two  annexes  containing  stair- 
ways and  book  stacks.  The  central  oc- 
tagonal space  contains  basement,  ground 
and  first  floors ;  the  annulus  contains 
basement,  ground,  first  and  three  upper 
floors ;  portions  of  these  upper  floors 
on  four  sides  are  carried  forward  into 
the  central  octagon  in  the  form  of 
cantilever  balconies. 

The  central  portion  is  roofed  over 
with  a  dome  springing  from  the  inner 
walls  of  the  octagon  -with  buttresses 
therefrom  to  the  outer  walls.  The  an- 
nulus portion  is  covered  by  a  flat  roof. 
The  height  from  basement  to  apex  of 
dome  is  150'  and  the  clear  height  from 
the  first  or  reading-room  floor  to  apex 
of  dome  is  116'.  The  reading-room  is 
115'  across  from  side  to  side  of  the 
octagon,  which  gives  a  floor  area  of 
10,957  sq.  ft.,  with  a  height  of  80'  to 
the  spring  line  of  the  dome.  All  the 
floors  and  columns  carrying  the  floors 
are  built  in  reinforced  concrete  on  the 
beam  and   slab  principle  and  presented 


no  special  difficulties,  except  at  the 
points  of  intersection  of  the  eight  large 
beams  at  the  center  of  the  octagon  of 
the  main  floors — at  these  points  the  rods 
of  the  beams  were  attached  to  specially 
constructed  steel  angle  cogs  placed  over 
the  columns  to  give  the  necessary  con- 
tinuity and  rigidity.  The  dome,  126'  in 
diameter  between  centers  of  tension 
band,  is  an  octagon  covering  an  area 
of  20,750   superficial   ft. 

The  Borne  Centering 

The  main  items  of  interest  from  the 
structural  standpoint  are  the  dome  and 
the  method  of  its  construction.  The 
dome  is  composed  of  16  arched  ribs, 
varying  in  size  from  48"  deep  and  24" 
wide  at  the  spring  line,  to  24"  deep 
and  18"  wide  at  the  crown.  These  ribs 
spring  from  the  inner  walls  of  the  oc- 
tagon and  are  surmounted  by  a  lan- 
tern light.  The  lantern  is  an  octagon, 
34'  in  diam.  The  arched  ribs  are  con- 
nected by  three  purlins  and  the  dome 
plate  or  slab  pierced  for  the  necessary 
light  between  these  purlins.  The  pan- 
eling between  the  ribs  is  filled  in  with 
a  concrete  slab  6"  thick,  reinforced  with 
trussed  bars.' 

The  method  adopted  for  the  erection 
of  the  timbering  and  centering  and  the 
placing  of  the  concrete  was  as  follows: 

Four  square  wooden  towers  each  10' 
square    and    well    braced    were    erected 


'Trussed  Concrete  Steel  Co.,  Detroit 
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from  basement  on  solid  ground  to  a 
height  of  95'.  Spanning  from  tower 
to  tower  a  pair  of  wood  and  steel 
trusses  was  built,  thus  making  eight 
of  these  trusses.  Above  these  and 
bearing  on  them,  33  wood  and  steel 
trusses  were  placed  spanning  from  the 
main  trusses  over  the  towers  to  the 
walls,  two  being  placed  under  each  rib 
of  the  dome.  From  these  trusses  the 
timbering  for  the  ribs,  purlins  and  slab 
was  carried.  Wooden  wedges  were 
placed  under  all  vertical  posts  and 
struts  and  at  suitable  points  for  slack- 
ening   when    required. 

On  completion  of  this  timbering  the 
whole  of  the  reinforced  steel  work  of 
the  ribs  and  purlins  was  placed  in  posi- 
tion, also  the  heavy  reinforcement  at 
the  spring  line  and  around  the  central 
ring  under  the  lantern  light  to  take  up 
the  thrusts  from  the  ribs. 
Flacingr  the  Concrete 

For  the  purpose  of  placing  the  con- 
crete a  platform  was  erected  above  the 
central  lantern  light  and  cerried  by  the 
centering  below.  An  electrically  ope- 
rated hoist  conveyed  the  mixed  con- 
crete from  the  basement  of  the  build- 
ing to  this  platform  where  it  was 
dumped  on  to  the  platform  and  imme- 
diately shoveled  by  hand  through  hop- 
pers in  the  floors  of  the  platform, 
discharging  into  the  heads  of  chutes, 
by  means  of  which  it  was  conveyed  by 
gravity  to  the  point  required  on  the 
dome.  The  mixing  was  done  entirely 
by  hand,  using  a  1 :3 :3  mix,  with  Port- 
land cement,  clean,  coarse  sand  and 
bluestone,  passing  a  54-in.  ring. 

The  chutes  used  to  convey  the  con- 
crete from  the  platform  to  the  various 
points  were  made  in  portable  lengths  of 
sheet  iron  with  a  timber  support  at 
the  bottom,  and  were  12"  wide  and  5" 
deep.  The  slope  of  the  chutes  was  ap- 
proximately 30^  to  the  horizontal  and 
it  was  found  that  the  concrete  mixed 
fairly  wet  ran  down  the  chutes  evenly 
and  without  any  segregation  of  the  con- 
stituents. The  concrete  was  discharged 
directly  into  the  position  desired,  where 
it  was  continuously  rammed,  and  spaded 
into  position  round  the  reinforcing  bars. 
In  this  way  about  8  cu.  yds.  of  con- 
crete were  placed  per  hr.  In  placing 
the  concrete  the  buttresses  were  first 
done  and  the  heavy  ring  at  the  spring 
line  of  the  dome,  suitable  toothings  and 
skewbacks  being  left  to  take  the  con- 
crete to  be  placed  subsequently.  In  plac- 
ing the  concrete  in  ribs  the  main  angle 
libs  were  done  first,  the  two  opposite 
corner  ribs  and  portions  of  the  adja- 
cent purlins  and  slab  were  carried  up 
simultaneously  from  the  spring  line  to 
within  4'  of  the  ring  at  the  apex  each 
day.  This  was  found  to  constitute  a 
day's  work.  The  intermediate  ribs  were 
then  similarly  constrtucted,  thus  bring- 
ing all  the  ribs  up  to  within  4'  of  the 
ring  at  the  apex,  the  concrete  in  each 
case  being  stopped  with  a  face  at  riglit 
angles  to  the  axis  of  the  rib  at  that 
point  and  extra  bonding  rods  put  in. 
Procednre  In  Flaclntr  Concrete 

The  concrete  ring  at  the  apex  was 
then    placed    in    one    day,    special    care 
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being  taken  to  give  good   bond  to   old 
concrete    surface    by   cutting   the    latter . 
back  and  grouting  well  in  cement  mor- 
tar 

The  concreting  of  the  remaining  por- 
tions of  the  purlins,  slab  and  walls  of 
lantern  light  was  then  proceeded  with. 
As  soon  as  possible  after  the  comple- 
tion of  the  concrete  work  the  whole  of 
the  exterior  face  of  the  dome  was  sur- 
faced with  a  1 :3  mortar  and  finished 
with  a  steel  troweled  surface.  The  tim- 
ber centering  was  left  in  position  for 
four  months  and  was  then  gradually 
eased  by  slacking  off  the  wedges  on 
top  of  the  timber  trusses.  These  were 
slacked  off  from  the  spring  line,  first 
working  towards  the  center. 
Initial  Deflection 

The  total  downward  deflection  of  the 
ape.x  of  the  dome  on  the  removal  of 
centering  was  3/16" ;  this  was  measured 
by  means  of  a  graduated  rod  suspended 
from  the  apex  of  the  dome  and  read  by 
a  surveyor's  level  stationed  on  the  roof 
over  the  annulus. 

The  dome  is  by  far  the  largest  rein- 
forced concrete  dome  in  the  Common- 
wealth and  is  claimed  to  be  the  largest 
in  the  world.  The  total  cost  of  this 
liuilding  including  the  dome,  exclusive  of 
fittings,  was  £60,900   ($325,134). 

The  architects  for  this  structure  were 
Bates,  Peebles  and  Smart,  Melbourne. 
It  was  built  by  the  firm  of  Swanson 
Bros.,  Bldrs.,  Melbourne.  The  design  of 
the  reinforced  concrete  was  handled  by 
the  Trussed  Concrete  Steel  Co.,  Ltd.,  Lon- 
don, through  Chas.  A.  Reed,  engineer 
and  manager  of  the  Sidney,  Australia, 
office  of  that  company.  To  the  builders, 
the  architects  and  the  engineer  we  are 
indebted  for  the  foregoing  notes. 


Three-Room   Houses  for  $194.80 
in  Egypt 

The  Egyptian  Delta  Light  Railways 
Co.,  ltd.,  owns  and  operates  1,050  kilom. 
(635.34  mi.)  of  lines  in  lower  Egj'pt, 
and  employs  in  connection  therewith 
some  3,000  men.  In  the  July,  1913,  issue, 
a  brief  article  told  how  this  compan> 
has  built  very  low  cost  concrete  cot- 
tages for  its  employees.  The  unit  cot- 
tage for  the  lower  class  of  employees, 
who  earn  about  $5.97  a  month,  costs 
about  $58.00.  This  unit  consists  of  one 
room  and  a  courtyard.     The  next  unit 


in  the  ascending  scale,  which  is  intend- 
ed for  employees  who  earn  from  $9.74 
a  month  to  $14.00  a  month,  consists  of 
two  rooms  and  a  courtyard  and  costs 
$121.75.  The  three-room  unit  which  is 
built  for  station  masters  and  employees 
earning  from  $19.50  to  $29.00  a  month, 
costs  $194.80. 

The  construction  methods  which  were 
briefly  referred  to  in  the  July  issue  are 
more  fully  explained  in  the  accompany- 
ing illustrations.  In  this  method  the 
entire  side  of  the  cottage  is  cast  hori- 
zontally on  the  ground  and  raised  into 
place  by  native  workmen  using  ordinary 
wooden  beams  as  jacks  or  else  a  winch 
and  shear-legs.  In  Fig.  1  are  shown  the 
forms  in  place  and  part  of  the  slabs  cast 
for  a  house.  Figs.  3  and  3  show  other 
stages  in  the  same  work.  In  Fig.  2  the 
slabs  are  in  place  and  a  native  laborer 
is  wiring  the  reinforcing  mesh  together 
at  the  corners.  At  the  extreme  right  is 
shown  the  corner  of  the  vertical  form 
in  place  which  has  been  grouted  in.  The 
roofs  are  of  galvanized  iron. 

The  further  notes  and  photographs 
have  been  kindly  forwarded  by  Edw.  J. 
Harran,  Asst.  Mgr.  of  the  Egj'ptian 
Delta  Light  Rys.,  Cairo,  Egypt. 
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The  Wall   Slabs    in  Place; 
.  IS  Shown  a  Laborer  Lacing 
THE  Corners  Together 


Fig.  3  (Biclqw) — A  Completed  Single  Unit 


Fig.  1 — Forms  in  Place  and  Part  of  Slads  Cast 
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Waterway  Structures'* 


BY  A    R.   HlBSTt 


Among  the  most  important  considera- 
tions affecting  the  construction  of  public 
roads  is  that  of  drainage.  The  hfe  of 
every  road  structure  depends  upon  the 
drainage  given  it,  and  the  culverts  and 
bridges  necessarv'  must  be  built  not  only 
to  serve  the  purpose  of  drainage,  but 
must  serve  also  the  convenience  and 
safety  of  travel.  The  failure  of  a  road 
results  only  in  the  additional  expense 
necessary  to  replace  it  in  proper  condi- 
tion, but  the  failure  of  a  bridge  results 
also, in  the  suspension  of  travel,  and  if 
it  occurs  at  the  wrong  moment,  may 
cause  considerable  loss  of  property  and 
possibly  injury  or  death  to  those  travel- 
ing the  road. 

For  many  years  both  the  design  and 
erection  of  highway  bridges  was  prac- 
tically entirely  in  the  hands  of  the  steel 
bridge  companies,  who  used  their  oppor- 
tunity to  the  utmost  and  decorated  the 
landscape  with  structures  which  had 
little  to  commend  them  except  the  fat 
prices  they  brought  from  an  unknow- 
ing public. 

Within  the  last  few  years,  however, 
many  states  have  created  highway  com- 
missions which  have  effectually  taken 
up  the  problem  of  bridge  design  and  a 
considerable  change  for  the  better  has 
occurred,  both  in  the  strength  of  bridge 
superstructures  and  in  the  foundations, 
more  especially  in  the  latter,  which  was 
the  point  at  which  most  of  the  older 
structures  were  especially  deficient,  if 
one  point  of  weakness  can  be  selected 
from  the  mass  of  general  ineffectiveness. 

A  properly  designed  waterway  struc- 
ture should  fulfill  the  following  require- 
ments: 

1.  Waterway  sufficient  to  carry  off 
promptly  the  water  coming  to  it. 

2.  Proper  foundations  to  bear  the 
loads,  resist  undermining,  and  give  long 
service. 

3.  Superstructure  designed  to  bear  for 
a  long  period  of  years  any  load  which 
may  legally  be  imposed  upon  it. 

4.  Superstructure  wide  enough  and  so 
constructed  as  to  serve  the  comfort  and 
convenience  of  travel. 

5.  Economy  of  maintenance. 

A  sixth  factor,  that  of  esthetic  design 
and  fitness  of  the  structure  to  the  sur- 
roundings, has  been  and  is  little  consid- 
ered in  bridge  and  culvert  design,  but 
will  probably  be  demanded  more  and 
more  as  public  appreciation  of  the  value 
of  pleasing  design  grows. 

In  the  short  compass  of  this  paper  we 
cannot  enter  into  a  discussion  of  bridge 
design,  or  give  any  details  of  any  spe- 
cific type  of  structure.  We  shall,  how- 
ever, give  some  account  of  our  standard 
practice   in  the   state  highway  work   in 
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Wisconsin,  and  probably  this  will  be  suf- 
ficient evidence  of  our  views  as  to  what 
constitutes  a  proper  waterway  structure. 
Wisconsin  is  a  state  aid  state,  and 
gives  state  aid  to  bridges  and  culverts 
as  well  as  to  road  construction.  All 
v,'aterway  structures  6'  and  under  in 
span  are  classed  as  culverts,  and  are 
built  out  of  the  funds  available  for  the 
construction  of  the  road.  All  ■  water- 
v.-ay  structures  over  6'  in  span  are  con- 
sidered as  bridges  and  must  be  pro- 
vided for  by  separate  appropriations,  the 
state  paying  20%  of  their  cost  instead 
of  Zsyjfo  as  in  the  case  of  culverts  on 
roads. 

Wisconsin  has  a  drastic  bridge  law 
which  provides  that  culverts  under  18" 
in  span  must  be  so  constructed  or  re- 
constructed as  to  stand  without  plank- 
ing a  load  of  18  tons,  and  waterway 
structures  over  this  span  must  be  de- 
signed, "in  accordance  with  standard 
engineering  practice,"  to  stand  a  load  of 
15  tons  without  planking. 

In  addition  to  thr  duty  of  designing 
all  state  aid  bridges  and  culverts,  the 
state  highway  commission  has  imposed 
upon  it  by  law  the  duty  of  approving 
as  to  their  safety  and  engineering  suf- 
ficiency the  plans  of  all  bridges  con- 
structed with  county  aid.  In  the  seven 
seasons  of  the  existence  of  the  Wiscon- 
sin Highway  Commission  and  its  prede- 
cessor in  highway  work,  the  Wisconsin 
Geological  and  Natural  History  Survey, 
we  have  designed  about  1,000  highway 
bridges  of  a  span  exceeding  10'  for 
counties,  and  about  400  bridges  exceed- 
ing 6'  in  span,  and  innumerable  culverts 
under  this  span  for  the  state  aid  con- 
struction. In  addition  to  this,  we  have 
approved  the  plans  for  probably  500 
bridges  not  designed  by  our  engineers, 
but  simply  checked  as  to  engineering 
sufficiency.  Actual  culvert  and  bridge 
construction  under  our  own  designs  has 
cost  about  $2,000,000. 

Wisconsin  Classes  of  Bridges 

We  may  roughly  divide  our  bridge 
superstructures  into  five  classes  as  fol- 
lows : 

Class  1.  Spans  from  iS"  to  lo'.  Al- 
most invariably  constructed  of  rein- 
forced concrete  of  the  slab  type.  We 
are  building  even  the  smallest  culverts 
of  reinforced  concrete,  as  we  find  in 
Wisconsin  that  they  are  entirely  ser- 
viceable, easily  constructed,  and  in  prob- 
ably 50%  of  the  cases  cost  less  than  any 
other  type  of  culvert  except  wood, 
which  is  not  allowed  on  any  of  our 
work.  The  smallest  concrete  structure 
we  are  now  building  is  18"  x  12",  as  we 
have  found  the  smaller  sizes  equally  as 
expensive  and  very  easily  blocked  with 
ice  and  debris. 

In  some  cases  where  the  foundation 
cr.nditions  arc  extraordinarily  soft  and 


difficult,  or  concrete  materials  are  not 
reasonably  available,  we  use  culverts  of 
corrugated  metal  with  concrete  or  stone 
end  walls,  but  such  culverts  are  used 
only  where  it  is  impracticable  to  use 
concrete,  and  probably  not  1%  of  our 
culverts  are  now  built  of  this  material. 
Vitrified  clay  is  not  used  at  all  on 
state  aid  work,  as  culverts  of  this 
material  have  been  found  almost  in- 
variably to  crack  by  filling  and  freezing. 
Concrete  pipes  molded  in  place  and 
afterwards  moved  to  the  job  are  not 
used  for  the  same  reason.  Under  con- 
ditions favorable  to  their  use,  both  make 
excellent  culverts,  and  we  could  recom- 
mend them  in  less  severe  climates.  Cast 
iron  water  pipe  has  not  been  used  on 
account  of  fits  cost,  which  invariably  ex- 
ceeds that  of  concrete. 

We  find  in  the  small  concrete  culverts 
from  IS"  to  10'  the  average  cost  per  cu. 
yd.  complete,  including  the  excavation 
and  back-filling,  is  about  $8.00,  and  very 
seldom  runs  above  $10  per  cu.  yd. ;  some- 
times as  low  as  $6.00. 

Class  (2).  Spans  jo'  to  40'.  Either 
reinforced  concrete,  the  slab  type  up  to 
18'  and  the  through  girder  type^up  to 
40',  or  I-beam  structures  with  concrete 
floors  are  used.  We  are  building  many 
true  reinforced  concrete  bridges,  but 
with  public  lettings  open  to  any  bidder, 
the  workmanship  and  finished  appear- 
ance have  been  so  poor  in  many  cases 
that  we  are  using  more  I-beam  struc- 
tures than  we  otherwise  would.  In  the 
case  of  I-beams,  a  5-in.  concrete  floor  is 
placed  on  top  of  the  I-beams,  and  the 
corrugated  arch  type  of  support  for  the 
concrete  between  the  I-beams  is  but  sel- 
dom used. 

Class  (3).  Spans  from  40'  to  80'. 
We  are  using  the  Warren  riveted  pony 
truss  practically  exclusively,  though  a 
few  plate  girders  are  being  used  where 
the  conditions  of  hauling  are  favorable. 
.Ml  of  these  structures  have  concrete 
floors. 

Class  (4).  Spans  from  So'  to  135'- 
We  use  the  riveted  Pratt  high  truss 
with  a  horizontal  top  chord,  also  with 
a  reinforced  concrete  floor. 

Class  (5).  Spans  over  135'.  We  use 
a  Pratt  riveted  high  truss  with  a  curved 
top  chord.  Practically  all  of  these  larg- 
er spans  are  also  built  with  a  reinforced 
concrete  floor.  Very  seldom  do  we  use 
a  pin  connected  truss,  either  for  Class 
4  or  Class  5,  probably  not  once  in  25 
crses. 

Cost  fiemres 

From  our  cost  figures  on  all  bridges 
so  far  constructed,  we  find  that  for  any 
span  the  price  erected  (including  sub- 
structure and  superstructure)  figures 
out  very  closely  to  $40  per  lin.  ft.  of 
the  over-all  span.  Reinforced  concrete 
Hoors  average  about  20  cts.  per  sq.  ft. 
Steel  in  plate  girder  and  truss  spans 
averages  from  $25  to  $70  a  ton  erect- 
ed, and  I-beam  spans  figure  from  $ijO  to 
$60  a  ton  erected. 

We  have  adopted  for  widths  for  con- 
crete culverts  and  bridges  the  stand- 
ards   recommended   by   the   Association 

(2651 


CONCRETE-CEMENT  AGE 


of  State  Highway  Departments,   which 
are  as  follows : 
I'lrst  Class  Roads. 

Culverts    under    12'    span,    mini- 
mum width   24' 

Slab  Bridges  over  12'  span,  mini- 
mum   width    20' 

All    other    concrete    spans,    mini- 
mum width   20' 

Very  long  bridges  less  if  necessary. 

Second  Class  Roads. 

Culverts  less  than  13'  span,  mini- 
mum   width    ' 20' 

Slab  bridges  over  12'  span,  mini- 
mum width    18' 

All  other  concrete  bridges,   mini- 
mum width   18' 

Third  Class  Roads. 
Culverts  less  than  12'  span,  mini- 
mum   width    20' 

Slab  bridges  over  12'  span,  mini- 
mum width    18' 

Longer  bridges  may  be,  minimum 

width  16' 

Steel  bridges  are  built  almost  invar- 
iably with  a  16'  roadway;  that  is,  16-ft. 
clear  distance  between  trusses  or  rails, 
no  matter  what  the  class  of  road,  al- 
though for  spans  under  80'  some  18-ft. 
clear  roadways  have  been  built. 

Abutments  under  practically  all  struc- 
tures are  plain  concrete,  as  with  con- 
crete materials  as  cheap  as  we  have  them 
in  Wisconsin,  and  with  the  difficulty 
of  getting  first-class  workmanship  in  re- 
inforced concrete  foundations  without 
constant  inspection,  we  find  that  this 
is  the  cheapest  type  of  abutment.  Oc- 
casionally cement  rubble  masonry  abut- 
ments are  used,  and  once  in  many  times 
driven  steeel  I-beam  piles  surrounded 
by  a  concrete  wall  are  used.  The  last 
type  of  abutment  has  been  found  to  be 
very  satisfactory  and  economical  for 
high  abutments  on  sandy  bottoms,  and 
has  largely  displaced  the  use  of  cyl- 
inders with  steel  backing.  Steel  back- 
ing is  not  allowed  on  any  state  aid 
structure.  The  price  of  concrete  in 
bridge  abutments  and  piers  averaged 
last  year  about  $8.00  per  cu.  yd. 

A  large  share  of  the  trouble  with 
bridge  structures  results  from  improper- 
ly designed  foundations.  A  common 
fault  is  stopping  work  before  a  proper 
depth  below  stream  bed  is  reached.  Sel- 
dom should  foundations  extend  less 
than  4  ft.  below  stream  bed,  and  when- 
ever doubt  as  to  the  bearing  power  of 
the  soil  at  that  point  is  entertained,  or 
as  to  undermining  from  a  rapid  stream, 
they  should  be  carried  down  to  solid 
soil  or  thoroughly  piled.  All  founda- 
tion work  should  be  inspected  as  the 
excavation  is  made  and  material  is 
placed,  not  necessarily  by  an  engineer, 
but  at  least  by  an  honest  man  with  good 
judgment  and  backbone.  All  concrete 
work  in  any  part  of  the  structure  should 
be  inspected  as  it  is  placed.  Inspection 
of  steel  and  workmanship  on  it  as  it  is 
elected  is  not  so  necessary,  as  it  can  be 
inspected  and  its  compliance  with  the 
specifications  determined  after  erection 
at  the  time  acceptance  is  to  be  given. 

As  to  methods  of  letting  the  work. 
We   have    found    it    necessary   to   have 

[266] 


open  competition  and  sealed  bids  on 
bridge  work,  and  by  asking  for  mailed 
bids  on  all  work  have  established  true 
competition  and  have  to  a  very  large 
extent  broken  up  the  old  system  of 
"pooling,"  and  combinations  of  the 
bridge  agents  who  may  be  on  the  ground 
at  the  letting.  We  furnish  complete 
plans  for  foundations  and  for  rein- 
forced concrete,  I-beam  and  plate  gird- 
er spans,  and  all  bidders  submit  prices 
on  our  uniform  plans.  For  truss  spans, 
we  furnish  the  truss  diagram  showing 
the  stresses  in  the  truss  members  and 
the  make-up  of  the  truss  members,  floor 
system,  and  principal  connections,  and 
the  successful  bidder  submits  for  ap- 
proval the  shop  drawings  before  fabri- 
cation is  begun.  For  trusses  we 
believe  the  latter  system  is  preferable 
to  that  of  furnishing  complete  shop 
drawings,  as  it  allows  manufacturers 
to  follow  their  standard  shop  practice 
in  detailing  so  long  as  these  details  are 
satisfactory. 

The  proper  design  for  culverts  and 
bridges  is  an  engineering  problem  which 
should  always  be  left  to  engineers. 
Probably  a  state  highway  department 
can  handle  it  more  economically  than 
can  private  engineers,  as  so  many 
bridges  will  be  built  of  one  span  that 
superstructure  plans  can  be  standard- 
ized and  even  the  same  foundation  plan 
may  fit  several  bridges.  The  cost  of 
designing,  letting  and  accepting  bridges 
in  Wisconsin  has  averaged  us  about 
3'/2%  of  the  total  cost.  Inspection  has 
been  paid  for  separately  by  the  local 
units.  It  would  probably  be  better  to 
have  a  state  in.spector  on  each  bridge, 
but  we  have  gotten  very  good  results 
through  local  inspection  at  probably 
25%  of  the  cost  of  placing  a  man  on 
each  job.  Important  jobs  should  have  a 
skilled  inspector  by  all  means. 


A  Discussion  of  Wayne  County, 
Michigan,  Concrete  Roads 

Readers  of  this  magazine,  which  has 
published  a  great  deal  alraut  concrete 
paving  in  general  and  Wayne  County, 
Mich.,  work  in  particular,  will  be  inter- 
ested in  an  editorial  discussion  from  the 
Engineering  Record  simply  because  it 
gives  an  angle  of  opinion  for  the  gen- 
eral engineering  field.  It  discusses 
Wayne   County  roads  as   follows : 

Nearly  five  years  ago  the  first  concrete 
road  in  Wayne  County,  Mich.,  was  built 
near  the  town  of  Wayne.'  Since  then 
the  mileage  has  been  increased  year  by 
year,  and  with  it  the  fame  of  the  system 
itself.  Next  week  it  will  be  subjected 
tn  a  scrutiny  hitherto  unknown  in  its 
history,  for  the  cohorts  attending  the 
Road  Congress  will  descend  upon  it,  ex- 
amine it  both  in  a  friendly  and  in  an 
inimical  spirit,  and  thresh  out  its  merits 
and  demerits  in  the  corridors  of  con- 
vention hall  and  hotel.  Even  with  this 
program  in  prospect  it  is  not  amiss  to 
call   attention   to   some   of  the    features 


'The  first  concrete  road  was  on  Woodward 
avenue,  just  north  of  Highland  Park.  The 
work  had  not  progressed  on  Michigan  avenue 
westward  as  far  as  Wayne  for  a  couple  of 
years. — Editors 


of  the  Wayne  County  work,  for  many 
engineers  will  be  prevented  by  distance 
and  other  causes  from  participating  in 
the  inspection  and  the  subsequent  dis- 
cussion. A  fuller  account  of  the  system 
and  methods  will  be  found  elsewhere  in 
this  issue- 
While  the  original  road  is  still  in  ex- 
cellent condition  and  shows  the  typical 
mosaic  surface  characteristic  of  even 
wear,  errors  have  been  made  in  experi- 
menting with  leaner  mixes,  kinds  of 
joints  and  numbers  of  courses.  Never- 
theless, one  readily  sees  on  inspection 
that  the  work  is  in  the  hands  of  men 
who  are  advancing  the  art  of  road- 
building  at  a  rapid  pace,  avoiding  the 
repetition  of  mistakes  as  soon  as  they 
are  apparent.  It  is  to  their  credit  that 
not  a  single  slab  put  down  by  the  com- 
missioners has  been   removed. 

Concrete  in  roads  undoubtedly  gets 
harder  usage  than  in  most  other  forms 
of  concrete  construction.  Each  surface 
stone  is  hammered  continually  by  the 
traffic  passing  over  it,  while  the  struc- 
ture as  a  whole  is  subjected  to  consider- 
able stress  in  carrying  loads  from  its 
surface  to  the  foundation.  The  impact 
on  the  surface  stones  is  severe,  while 
unevenness  of  surface  and  irregularity 
at  expansion  joints  increase  the  shocks 
to  which  the  pavement  is  subjected.  In 
consequence,  the  Wayne  County  officials 
use  a  rich  mixture,  1  :l'/2  :3.  This  is 
the  nominal  mixture,  but  actually  the 
'sand  is  apportioned  to  more  than  fill 
the  voids  between  the  stone.  An  extra 
effort  is  exerted  to  get  the  surface  true, 
especially  at  the  expansion  joints,  where 
troweling  away  from  the  iron  strips  has 
given  much  better  results  than  troweling 
toward  the  strips.  Even  brief  considera- 
tion of  the  difficulties  of  the  work  will 
convince  one  that  it  requires  the  best  of 
workmanship,  a  richer  concrete,  better 
inspection  and  supervision,  more  careful 
holding  to  grades  and  protection  from 
drying  out  than  almost  any  other  kind 
of  concrete  construction.  These  things 
seem  to  have  been  well  appreciated  in 
Wayne  County. 

Maintenance,  too,  has  been  put  on  a 
sound  basis.  The  concrete  roads  receive 
careful  attention  the  season  following 
construction  in  the  way  of  tar  coating 
on  and  in  all  expansion  joints  and  acci- 
dental cracks,  most  of  which  develop 
within  that  period.  So  well  do  the  men 
with  the  tar  pots  do  their  work  that  it 
is  not  uncommon  to  find  pits  caused  b'- 
a  single  1  or  2-in.  loosened  stone  covered 
with  a  splotch  of  tar.  This  splotch  is 
eventually  ironed  out  to  a  formidable 
looking  patch  of  12  in.  or  more  in 
diameter.  Larger  holes  where  .some 
raveling  has  taken  place  due  to  insuffi- 
ciency of  mortar  are  cleaned  thoroughly 
before  applying  the  gravel  and  tar. 

Armored  expansion  joints  are  put  in 
at  an  arbitrary  interval  of  25  ft.  This 
figure  corresponds  very  well  with  obser- 
vations recently  made  by  a  representative 
of  the  Engineering  Record  on  a  Califor- 
nia concrete  road,  4  in.  thick  and  15  ft- 
wide,  which  was  to  be  covered  with  oil. 
In  a  distance  of  1,120  ft.  the  cracks  ap- 
pearing within  a  month  of  the  time  of 
laving  averaged  28  ft.  apart,  but  varied 
from  6   ft.  to  75  ft. 

Finally  a  word  is  needed  on  the  gen- 
eral conduct  of  the  work.  It  was  found 
at  an  early  stage  that  the  contract  sys- 
tem could  not,  or  at  least  did  not,  give 
the  required  results,  so  the  day-labor 
method  has  been  in  vogue.  Expending 
annually  $600,000.  employinc.  housing 
and  feeding  as  many  as  l.OOO  men  per 
month,  purchasing  and  unloading  1,200 
cars  of  material  per  month  and  keeping 
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$100,000  worth  of  equipment  in  trim 
would  be  considered  in  a  private  busi- 
ness a  sufficient  reason  for  the  employ- 
ment of  a  corps  of  high-salaried  officers, 
a  retinue  of  clerks  and  bookkeepers,  to 
say  nothing  of  a  force  of  engineers,  in- 
spectors and  foremen.  When  it  is 
learned  that  the  paltry  sum  of  $6225  was 
expended  last  year  for  supervision  it  is 
readily  apparent  why  the  Wayne  County 
system  has  been  studied  with  more  than 
usual  profit  by  communities  in  other 
sections  about  to  enter  on  a  roadbuilding 
•  era. 


A   One-Piece   Clamp  For   Curb 
Construction 

Concrete  curbs  are  today  a  standard 
item  in  modern  street  improvement. 
Over  a  year  ago  Concrete-Cement  Age 
published  an  article  describing  the  one- 
•  course  sidewalk  work  in  Salt  Lake  City. 
Sometime  after  that  article  appeared 
we  had  an  inquiry  for  further  informa- 
tion on  the  metal  yoke  used  to  hold  the 
curb  form  in  place  and,  pursuant  to  our 
request,  the  city  engineer  of  Salt  Lake 
'City  has  sent  us  the  accompanying  notes 
and  accompanying  illustrations,  showing 
this  curb  yoke  in  detail. 

This  clamp  as  shown  is  designed  for 
a  standard  section  of  concrete  curb  and 
would  have  to  be  modified  to  suit  any 
standard  section  as  adopted  in  various 
localities. 

The  clamp  is  practically  a  U-shaped 
yoke  of  essentially  a  T-section  with 
bolt  holes  at  either  side,  through  which 
bolts  are  passed  to  hold  the  clamps  in 
place.  The  bolts  used  pass  through  the 
iron  clamp  and  through  the  vertical  cleat 
at  the  side  of  the  form.  Where  two 
forms  join,  the  bolt  passes  through  both 
cleats  with  the  U-clamp  between  them. 
These  clamps  are  made  in  Salt  Lake 
City  by  a  local  foundry,  but  could  be 
made  by  any  foundry  having  the  facili- 
ties for  casting. 

Design  and  patterns  were  made  by  a 
local  contractor  and  the  clamps  were 
produced  at  a  cost  of  approximately 
80  cts.  apiece  for  cast-iron  clamps  and 
$1.35  for  cast  steel  clamps.  So  far 
there  seems  to  be  no  patent  on  this  form 
of  clamp. 


The  County  Council,  of  Essex  County, 
"Ont..  a  distinctly  rural  community,  has 
decided  to  submit  a  by-law.  Jan.  1,  1914, 
for  $1,000,000  to  be  applied  to  the  con- 
struction of  concrete  roads.  Windsor, 
the  county  seat  of  Essex,  has  a  few 
concrete  streets,  but  the  famous  roads 
of  Wayne  County,  Mich.,  are  right 
across  the  river,  and  the  farmers  of 
Essex  are  thoroughly  familiar  with 
them.  They  have  not  only  seen  teams 
drawing  tremendous  loads  with  case,  but 
realize  that  these  roads  make  excellent 
sidewalks  as  well  as  general  traffic 
highways,  a  phase  of  the  subject  that 
appeals  tremendously,  as  it  means  ati- 
scnce  of  mud  and  dust  throughout  the 
year.  For  these  reasons  Essex  County 
farmers  propose  making  an  appropria- 
tion proportionate  to  some  of  the  very 
largc<;t  state  appropriations  now  under 
•consideration  in  this  country. 
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Salt  Lake  City,  Using  a  Cast  Iron-  OnePiece  Clasi 
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Fic.    2 — Details   Siiowinc   Cast    Ihon    Clauf 
Used  ik  Curs  Constrl-ction 
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The  floors  in  this  building, 

and  the  trussed  steel  to   take  care   of   negative   bending 


Notes  on  Reinforced  Concrete  in  Sydney 


The  adoption  of  reinforced  concrete 
in  general  building  construction  is  stead- 
ily increasing  in  Sydney  although  the 
operation  of  an  obsolete  building  act 
is  doing  much  to  retard  progress  within 
the  municipality.  It  is  also  probable 
that  the  comparative  cheapness  of  Jiigh- 
class  brick,  and  local  sandstone  of  a 
superior  character,  has  had  a  great  deal 
to  do  with  conservative  adherence  to 
old  methods  in  the  construction  of  the 
many  large  and  imposing  buildings  re- 
cently erected.  Reinforced  concrete, 
however,  for  interior  construction  shows 
a  considerable  amount  of  development 
and  Elliott,  Maclean  &  Co.,  Sydney,  who, 
as-  the  representatives  of  the  Expanded 
Metal  Co.  were  some  years  ago  practic- 
ally pioneers  in  that  field,  report  sev- 
eral large  works  recently  completed  and 
in  progress. 

The  new  building  for  the  State  Regis- 
trar-General, just  completed,  is  a  hand- 
some building  of  Sydney  freestone  in 
Tudor-Gothic  style  designed  by  the 
ex-government  architect.  Col.  Vernon. 
The  floors  are  entirely  of  concrete  re- 
inforced with  expanded  steel  and  the 
beams  and  columns  are  protected  by 
concrete  with  steel  lathing.  All  the  cor- 
ridors are  shut  off  by  fireproof  doors 
operating    on    the    automatic    principle 
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and  the  window  frames  and  sashes  are 
of  steel,  so  that  the  nearest  possible 
approach  has  been  made  to  a  fireproof 
structure. 

A  new  building,  also  designed  by  the 
government's  department,  for  the  Rail- 
way Parcels  Post,  is  in  sandstone  and 
red  brick  and  presents  a  handsome  ap- 
pearance. The  whole  of  the  internal 
construction  is  on  the  expanded  metal 
system. 

Now  approaching  completion  are  two 
fine  buildings  for  Tooth  &  Co.,  Ltd.,  the 
well  known  Sydney  brewers.  One  is  an 
aerated  water  factory  and  the  other  a 
beer  bottling  establishment  of  the  most 
up-to-date  description. 

The  interior  work  of  both  these 
structures  is  in  concrete  reinforced  with 
Kahn  trussed  bars  and  rib  bars  in  the 
beams  and  columns  and  expanded  steel 
in  the  floors.  The  cart  and  loading 
docks  were  designed  to  carry  a  working 
load  of  10,000  lbs.  per  sq.  ft.  and  the 
floors  600  lbs.  per  sq.  ft.  The  archi- 
tects were  Spain  &  Cosh,  the  concrete 
designers  and  supervisors,  Elliott,  Mac- 
lean &  Co.  and  the  contractors,  C.  Lid- 
bury  &  Son,  all  of  Sydney. 

Many  sites  throughout  the  city  of 
Sydney  and  the  adjoining  suburbs  have 
been    natural    gullies   and    watercourses 


tal  reinforce- 


loosely  filled  in,  and  hitherto  have  car- 
ried only  small,  light  buildings,  but  ow- 
ing to  the  rapid  growth  of  the  city,  both 
commercially  and  industrially,  these 
Iiave  had  to  be  utilized  for  larger  and 
more  important  structures.  In  other  in- 
stances the  original  soils  were  of  treach- 
erous descriptions  of  clay,  showing  con- 
stant movement  under  climatic  condi- 
tions. 
Baft  Fonndations  Used 

The  problem  as  to  the  best  method  of 
economically  providing  secure  and  sta- 
ble foundations  for  the  modern  types 
of  buildings  now  required  was  a  some- 
what difficult  one.  but  Elliott,  Maclean 
&  Co.  specialized  on  the  subject  in  their 
reinforced  concrete  designing,  with  uni- 
form success. 

One  site,  on  which  a  large  commercial 
block  has  been  built,  is  over  an  ancient 
stream  which  many  years  ago  was  di- 
verted into  pipes,  now  forming  part  of 
the  city  drainage.  This  was  loosely 
filled  in  with  foundry  ashes  and  road 
rubbish.  A  raft  formed  of  reinforced 
concrete  beams  and  a  complete  flooring 
slab  with  expanded  steel  has  proved  en- 
tirely effectual.  On  another  site,  piles 
were  driven  in  clusters,  capped  with 
concrete  reinforced  with  expanded  steel 
and  connected  by  beams  reinforced  with 
Kahn  trussed  bars,  the  system  of  beams 
foriTiing  footings  for  the  walls  and  col- 
umns. 

The  large  new  markets  erected  for  the 
City    Council    were    on    a    very    difficult 
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Fic.  2- 
is  foundation 


-A  Raft  Foundation  on  Filled  Groun-p 
work  for  the  Coffee  Palace,  Sydney,  X. 


site,  but  all  troubles  were  overcome  by 
a   reinforced   concrete   raft    foundation. 

One  of  the  latest  foundations  is  for 
a  coflFee  palace  now  in  course  of  con- 
struction for  the  City  Council.  This 
was  designed  by  the  engineer  of  the 
Trussed  Concrete  Steel  Co.  resident  in 
Sydney.  The  reinforcing  material  is 
being  prepared,  shaped,  etc.,  by  Elliott, 
Maclean  &  Co.  who  are  the  agents  in 
New  South  Wales  for  that  company. 

It  will  be  seen  therefore  that  Aus- 
tralia is  not  without  notable  examples 
of  reinforced  concrete  construction,  al- 
though circumstances  have  rendered  the 
<IeveIopment  less  rapid  than  could  have 
been  wished. 


Notes    on    Building    Construction 
in    India 

Writing  in  a  recent  issue  of  the  Uaily 
Consular  and  Trade  Reports.  Consul 
Henry  D.  Baker,  on  special  commercial 
service,  states  that  one  of  the  most  sig- 
nificant recent  developments  in  connec- 
tion with  the  construction  of  large 
buildings  in  India  has  been  the  increas- 
ing use  of  American  reinforcing  steel 
for  concrete  construction  and  of  various 
.\merican  rooting  materials  made  of 
heavy  wool  felt,  saturated  with  gummy 
compounds  to  render  them  waterproof. 
The  use  of  expanded  metal  and  rein- 
forcing bars,  imported  from  the  U,  S., 
has  greatly  increased  economy  in  recent 
construction  of  buildings  in  India,  as 
such  material,  when  used  in  the  erection 
of  walls,  floors,  and  ferro-concrcte  roofs, 
saves  labor  cost  and  space,  and  is  said 
also  to  be  cooler  and  more  sanitary 
than  native  material.     Its  extensive  use 
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in  India  has  been  specially  promoted  by 
one  Detroit  firm,'  which  employs  in  In- 
dia trained  engineers  from  the  U.  S., 
who,  on  arrival  in  India,  make  careful 
study  of  local  conditions  and  then  fur- 
nish technical  advice,  supervision,  and 
selling  assistance  to  the  different  local 
agents  for  this  product.  They  take  care 
that  contractors  in  charge  of  buildings 
using  such  reinforced  steel  make  no 
technical  mistakes  in  the  use  of  such 
material  in  building  construction. 

Housing'   Development   In   Calcntta 

Reinforced  concrete  construction  i> 
most  in  evidence  in  Calcutta.  The  Im- 
provement Trust  of  that  city  has  latelv 
made  a  choice  of  such  method  of  con- 
struction for  the  first  experimental 
blocks  of  buildings  now  in  course  of 
erection  for  the  poorer  classes,  at  Ma- 
nicktollah,  a  suburb  of  that  city.  This 
project  is  intended  to  accommodate  per- 
sons displaced  from  other  improvement 
blocks  and  comprises  the  provision  of 
248  rooms,  each  13'  x  12'  with  a  4-ft. 
veranda,  and  opening  onto  a  central 
passage  7'  wide.  The  structures  will  be 
in  blocks  200'  long  and  three  stories  in 
height,  with  latrine  accommodation  at 
either  end.  All  flooring  and  roofing  are 
f)n  the  expanded  metal  system  of  Rein- 
forced concrete  construction.  Some 
thousands  of  feet  of  reinforced  brick- 
work are  also  being  used.  The  floors 
are  designed  to  carry  a  live  load  of  7."> 
lbs.  per  sq.  ft.,  over  6-ft  spans,  the 
floors  being  3"  thick  with  concrete  in 
the  proportions  of  1:3:4,  the  expanded 
metal  reinforcement  consisting  of  No. 
15    metal.    .3-in.    mesh,    ;4-in.    strands. 
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l^apidity  of  construction  and  economy 
in  cost  were  two  of  the  deciding  fac- 
tors in  adopting  the  above  system  for 
these  buildings. 

.\mong  other  important  buildings 
lately  erected  in  Calcutta  employing  re- 
inforced concrete  construction  may  be 
mentioned  the  telegraph  office  extensions 
(staircases  and  balconies),  stamp  and 
stationery  office,  ladies'  annex.  United 
Service  Club,  Bengal  Nagpur  Ry.  Of- 
fices, Government  House  and  Govern- 
ment House  kitchens,  Bengal  Club,  In- 
dian Museum,  etc.  In  Bombay  this 
method  of  construction  has  lately  been 
employed  in  the  substation  of  the  Bom- 
bay Electric  Light  Co.  and  in  the  large 
new  sawmill  of  McKenzie's  (Ltd.),  of 
this  city. 

Laborious    Methods — Official    Inspection 
— An  Opening  for  Sawmills 

Building  operations  in  India  have  hith- 
erto been  noted  for  undue  cost  and  un- 
wieldy construction  in  many  particulars. 
For  instance,  it  may  be  mentioned  that 
the  Taj  Mahal  Hotel  in  Bombay,  the 
largest  in  India  and  one  of  the  most  re- 
cently built  in  Bombay,  despite  the  great 
cheapness  of  native  labor,  cost  $1,330,000 
and  took  nine  years  to  construct.  Steam 
power  was  used  for  pumping  out  the 
foundations,  grinding  mortar,  and  for 
cutting  up  scantlings,  but  the  sawing  of 
logs  and  every  other  work  was  carried 
out  by  manual  labor.  Lifts,  or  elevators, 
were  established  on  the  completion  of 
the  building,  but  all  the  material  of  con- 
struction was  raised,  even  to  the  top  of 
the  dome,  either  by  hand  winches  or 
on  the  heads  of  coolies  who  walked  up 
and  down  very  steep  gangways  of  rough 
bamboo.     There  were  no  woodworking 
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machines  employed   except  one  circular 

saw. 

Bnilding'  Activity 

Building  operations  in  Bombay  as  well 
as  in  Calcutta  are  at  present  active. 
New  houses  are  generally  five  stories 
to  six  stories  in  height,  and  yet  there 
is  nowhere  a  lift  carrying  building 
materials  nor  any  pneumatic  machine 
at  work  for  carrying  the  soft  sandstone 
used  so  much  on  fagades.  In  construc- 
tion, however,  of  the  new  docks  in 
Bombay,  now  in  progress,  the  best  mod- 
ern appliances  are  being  used. 
An  Indian  Mortar  Mill 

The  Indian  mortar  mill  consists  of  an 
edge  runner  stone,  working  in  an  annu- 
lar trough  about  20'  in  diameter  and  18" 
deep.  The  stone  is  fixed  on  a  pole 
hinged  to  a  central  pin  at  one  end  and 
attached  at  the  other  to  a  draft  animal 
that  works  on  a  circular  path  of  about 
16-ft.  radius.  Its  value  complete  is  about 
$50.  The  trough  is  roughly  lined  with 
masonry,  and  mortar  ground  in  it  is 
rarely  free  from  lumps.  Brick  joints 
are  therefore  wide  and  the  settlement 
great  in  proportion.  Winches  and  pul- 
ley blocks  are  used  without  oil,  and  the 
favorite  method  of  raising  weights  is 
lifting  by  rope  and  blocks  with  a  gang 
of  men.  who  pause  after  each  pull,  while 
one  of  their  number  often  chants  a  re- 
frain. 
Introducing:  More  Efficient  Methods 

Possiljly  there  would  be  a  field  in  In- 
dia for  -American  architects  and  build- 
ing contractors,  who  might  introduce 
more  efficient  and  economical  methods 
and  thus  make  buildings  cost  much  less 
and  give  more  safety  and  comfort.  It 
would  be  necessary,  however,  in  such 
instances  to  study  local  peculiarities  and 
desires  in  architecture  and  to  construct 
buildings  or  dwellings  with  a  special 
view  to  their  reasonable  coolness  in  the 
intensely  hot  summer  climate  that  pre- 
vails through  most  parts  of  India.  The 
bungalow  type  of  dwelling  in  India  is 
well  adapted  to  the  country,  and  in  its 
•  main  essentials  would  always  be  re- 
quired. 

Most  dwelling  houses  in  India  are 
owned  by  native  landlords,  who  are 
used  to  Indian  methods  of  building  and 
might  l)e  disinclined  to  employ  Ameri- 
can architects  or  builders,  especially  if 
the  .'\merican  plans  showed  greater  ex- 
pense than  those  to  which  they  are  ac- 
customed. However,  in  erecting  espe- 
cially fine  buildings,  as  in  the  case  of 
office  buildings,  banks,  hotels,  and  Gov- 
ernment buildings,  there  would  seem  to 
be  a  reasonable  chance  of  good  archi- 
tects and  builders  finding  remunerative 
work.  There  is  undoubtedly  room  in 
India  for  foreign  real  estate  and  build- 
ing construction  firms  with  sufficient 
capital  to  buy  land  in  desirable  locali- 
ties, erect  houses  of  approved  modern 
types,  and  rent  them  at  good  rates  to 
the  transient  but  well-to-do  European 
population. 


Handling     Bulk     Cement     in     a 
Small  Plant. 

Within  the  last  year  much  attention 
has  been  directed  on  every  hand  toward 
economies  in  handling  bulk  cement.  The 
acompanying  sketch  shows  a  suggested 
arrangement  which  has  been  sent  in  by 
Gordon  Wilson  of  the  Universal  Port- 
land Cement  Co.,  Chicago,  who  has  taken 
the  lead  in  this  work.  In  the  letter 
accompanying  the  blueprint  Mr.  Wilson 
states  that  this  outfit  has  never  been 
tried  out  in  actual  practice,  so  he  is 
not  prepared  to  state  definitely  that  it 
would  be  an  absolute  success  as  de- 
signed. There  are  probably  several  de- 
tails which  would  be  smoothed  out  in 
construction  and  operation.  In  fact, 
Mr.  Wilson  points  out  two  details  that 
might  be  open  to  question,  the  first  of 
these  being  the  slope  of  the  long  chute 
which  runs  from  the  head  of  the  bucket 
elevator  to  the  mixer  hopper,  and  he 
states  that  there  is  a  question  whether 
or  not  this  is  sufficiently  steep  to  insure 
a  free  downward  flow  of  the  cement. 
Mr.  Wilson's  letter  continues  substan- 
tially as   follows : 

In  designing  this  equipment  we  have 
tried   to   conform   to    the    following   es- 


sentials : 

1.  It  must  be  as  inexpensive  as  pes — 
sible. 

2.  It  must  contain  as  little  ma- 
chinery  as   possible. 

3.  It  must  afford  storage  capacity 
for  a  little  more  than  an  av- 
erage carload  of  cement. 

4.  It  must  be  capable  of  being  in- 
stalled in  a  comparatively  low 
structure. 

This  equipment  consists,  first  of  all, 
of  a  circular  concrete  tank  such  as 
might  be  built  by  anyone  owning  a  set 
of  silo  forms,  although  a  wooden  tank 
properly  designed  would  do  the  work 
just  as  well.  Inside  the  tank  a  sloping 
false  floor  has  been  built,  so  that  the 
contents  of  the  tank  will  drain  down  to 
the  opening  "A".  The  other  essentials 
are  a  bucket  elevator  with  provision  for- 
driving  it,  a  chute  with  a  swinging  door 
leading  from  the  car  door  to  the  foot 
of  this  elevator,  and  a  long  chute  lead- 
ing from  the  head  of  the  elevator  to- 
the  mixer.  At  the  foot  of  this  long 
chute  are  two  slides  by  means  of  which 
the  cement  may  be  measured  into  the 
mixer.  In  the  upper  part  of  the  chute - 
is  a  trap  door,  "B",  opening  into  the 
tank. 

Our  idea   is   that   when  a  carload  of" 
l5ulk  cement  is  being  unloaded,  the  open- 


Near  Newport,  R.  I.,  the  Bur.  of  Yards 
and  Docks  of  the  Navy  Dept.  is  planning 
to  build  a  concrete  wharf  for  the  U.  S. 
Naval  Torpedo  Station. 
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ing  "A"  would  be  closed  by  means  of 
the  gate  provided  for  that  purpose,  and 
the  opening  "B"  would  be  opened.  The 
cement  would  then  be  shoveled  or 
wheeled  and  dumped  into  the  chute 
leading  from  the  car  door.  The  chute 
would  deliver  it  into  the  bucket  ele- 
vator, which  would  carry  it  up  into  the 
long  chute  from  which  it  would  fall 
into  the  tank  through  opening  "B".  If 
cement  were  required  while  the  car  was 
being  unloaded,  "B"  might  be  closed  for 
a  few  minutes,  allowing  the  lower  part 
of  the  chute  to  fill  up.  When  cement 
is  being  used  from  the  bin,  opening 
''B"  would  be  closed  and  "A"  opened, 
thereby  allowing  the  cement  to  run 
down  from  the  bin  into  the  elevator 
boot.  The  elevator  would  then  carry 
it  up  and  deliver  it  into  the  long  chute, 
through  which  it  would  run  directly 
down    into   the    mixer   hopper. 

The  other  materials  could  be  wheeled 
over  the  platform  provided  for  the  pur- 
pose and  dumped  into  the  hopper. 

The  following  estimated  cost  of  this 
equipment  should  not  be  taken  too  se- 
riously. In  the  first  place,  all  the  prices 
of  machinery,  etc.,  are  gross  catalog 
prices  and  are  actually  subject  to  dis- 
count. The  prices  for  lumber,  labor, 
etc.,  will  vary  considerably  in  different 
localities.  The  layout  of  the  plant  may 
be  such  that  the  elevator  may  be  driven 
from  a  line  shaft  that  is  already  in  op- 
eration, which  would  materially  reduce 
the  cost  of  the  installation. 

Description 

Price 
Concrete  in  bin   wall,   22  cu.   yd.  at  $10 

cu.  yd $320.00 

Concrete   in    bin    wall   foundation,   6  cu. 

yd.   at   $3   cu.   yd 30.00 

Concrete  in  bin  pit,  I'/i  cu.  yd.  at  $'t .  7.30 
Concrete  under  wood  cols.,  3yi  cu.  yds. 

at  $5   cu.    yd 17.50 

53'   0"    No.    103   chain   with  attachment 

every    fifth    link    35.50 

1-HD  sprocket  No.  103  chain  24  T.-23'A 

P.  D 11.20 

1-ft.  sprocket  No.  103  chain  17  T.-16}4 

p.    D 8.05 

30'    0"    8-in.    X    loin,    chute    wood    com- 
plete       25.00 

4    1  15/16-in.    rigid    pillow    blocks 14.00 

3  1  15/16-in.  safety  set  collar   4.00 

5'    0"    1  15/16-in.    shafting    2.50 

46  6"  X  i'4"  X  4"  buckets 29.00 

1    bin   gate    7.00 

Reinforcing   rods,    25    H".   41'    0"   long, 

IS'A"  41'  0"   long,   300   lbs 10.00 

500    ft.    B.    M.    of    1-in.    x   6-in.    for   elc- 

-     vator    15.00 

250  ft.  of  2-in.  X  4-in.  for  elevator 7.50 

250  ft.  of  6-in.  X  6-in 7.50 

1   wood   spout   complete 5.00 

1   speed   reduction    200.00 

1    5-h.    p.    motor    130.00 

1    universal   coupling    30.00 

13'   0"  No.   88   chain    5.00 

Total    . 
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A  Suggested  Hopper  for  Bulk 

Cement 
A  large  concrete  pipe  concern  in  Chi- 
cago has  been  considering  the  use  of 
bulk  cement  in  its  plant,  and  the  ac- 
companying sketch  shows  a  bin  and 
measuring  hopper  suggested  for  its 
use  by  L.  A.  De  Vore'.  In  the  sug- 
gested plant  the  cement  is  to  be  placed 
in  a  bin  above  the  mixer ;  and  there  is 
a  short  chute  leading  down  to  the  mixer. 
In  this  chute,  a  pair  of  sliding  doors 
makes  a  chamber  by  which  the  amount 
of  cement  for  a  batch  can  be  measured. 
The  arrangement  is  clear  from  the 
sketch,  and  may  suggest  adaptations 
which  should  he  suilalile  in  a  good  many 
situations. 

Work  of  the  German  Cement 
Commission 
The  German  ."^ssn.  of  Portland  Ce- 
ment Manfrs.  has  established  a  technical 
committee  for  the  purpose  of  studying 
the  various  questions  of  the  highest  in- 
terest in  the  art  of  reinforced  concrete 
construction.  There  has  been  provided 
for  these  researches  a  credit  of  about 
$240,000  covering  subventions  of  the 
Kingdom  of  Prussia,  of  the  German 
Empire,  of  the  Beton  Verein,  of  the 
Cement  Verein,  of  the  Soc.  of  Civ. 
Kngrs.  and  of  the  Soc.  of  Mining  Engrs. 
These  generous  subventions  show  on 
the  one  hand  the  importance  that  manu- 
facturers of  cement  and  engineers  at- 
tach to  the  development  of  the  applica- 
tions of  this  new  material,  and  on  the 
other  that  there  are  still  many  points 
to  elucidate  not  only  in  the  theory  but 
also  in  the  practice  in  this  art,  which  has 
had  a  quarter  of  a  century  of  devel- 
opment only. 

'Standard  Scale  and  Supply  Co.,  Chicago 


The  greatest  of  the  subventions  was 
that  of  the  Prussian  State  and  after  that 
comes  that  of  the  Assn.  of  Portland 
Cement  Manfrs.,  recognizing  the  con- 
siderable progress  that  this  industry 
owes  to  the  development  of  reinforced 
concrete.  A  great  number  of  tests  of 
beams  have  been  undertaken,  and  the 
beam  tests  will  be  conserved  in  the 
cement  museum  at  Heidelberg  for  the 
instruction  of  visitors  and  also  of  con- 
tractors. 

Among  the  questions  studied  at  Dres- 
den may  be  mentioned  tests  of  T-beams 
under  dead  loads ;  researches  on  the 
influence  of  vibrations  on  resistance  of 
concrete,  coming  either  from  the  pound- 
ing of  the  concrete  or  the  passage  of 
heavy  wagons.  In  studying  the  influence 
of  variations  of  loads  it  has  been  found 
that  the  effect  of  150,000  repetitions 
was  unnoticeable. 

To  demonstrate  further  the  protection 
of  steel  and  iron  against  rust,  experi- 
ments will  be  made  on  beams  and  on 
small  pieces  of  iron  covered  with  con- 
crete. 


The  Architect  and  the  Builder 

An  architect  or  an  engineer  who  is 
handling  a  large  job  has  to  settle  many 
questions  regarding  details  which  are  not 
made  explicit  in  the  specifications.  It  is 
in  his  power  to  make  things  run  smooth- 
ly and  with  a  minimum  of  expense,  if  he 
so  wills  it.  He  may,  on  the  other  hand, 
1)y  lack  of  good  judgment,  so  impede  the 
smooth  completion  of  the .  work  as  to 
cause  serious  loss  to  the  contractor  who 
has  taken  the  job  on  a  lump  sum  basis, 
or  corresponding  loss  to  the  building 
owner  where  the  contract  is  upon  the 
cost-plus-percentage  or  cost-plus-fixed- 
profit  basis.  In  this  connection,  Leonard 
C.  Wason,  pres.  Aberthaw  Const.  Co., 
Boston,  in  a  recent  paper  read  before 
the  Boston  Soc.  of  Civ.  Engrs.,  states 
that  on  work  for  an  architect  who  was 
well  known  to  rule  always  in  favor  of 
his  client  in  all  contentions  on  the  work 
irrespective  of  the  merits  of  the  case, 
the  careful  bidder,  after  figuring  full 
measure  on  all  quantities,  added  this 
item:  Humor  architect.  This  item  was 
10%  of  the  contract,  and  it  is  safe  to 
assume  that  other  bidders  placed  this 
contingency  at  even  a  higher  figure. 

The  example  quoted  above  is  by  no 
means  exceptional.  Long  experience  in 
the  work  of  various  architects  and  en- 
gineers teaches  a  contractor  just  what 
can  be  expected  from  those  men  in  given 
contingencies — establishes  their  "personal 
equations,"  in  other  words.  It  is  obvious 
that  the  best  results  can  be  obtained  both 
in  expense  and  in  lack  of  friction  where 
the  guiding  mind  is  an  eminently  im- 
partial and  judicial  mind,  and  works  for 
the  best  interests  of  the  client,  irrespec- 
tive of  the  exigencies  of  the  moment.  It 
is  quite  apparent  that  deciding  every- 
thing in  favor  of  his  client  is  not  to  the 
best  interests  of  the  latter,  nor  of  his 
own  reputation  or  business  volume ;  this 
for  the  reason  that  his  peculiarities  be- 
come quickly  known  to  contractors,  and 
arc  always  allowed  for  in  the  prepara- 
tion of  a  bid. 
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We  learn  best  by  doing'.  This  department  is  a  place  of 
exchang'e  between  those  men  who  know  from  specialized  ex- 
perience and  those  men  who  want  to  know.  The  Discussions 
are  specific  and  direct.  In  the  foUowlngr  pages  the  topical 
heads  show  the  many  lines  of  activity  In  the  concrete  Seld 
which  are  covered.  Qnestlons  and  Discnssions  are  cordially 
invited 


276.     Articles  on  Concrete  Boats 
and  Barges 

"May  we    have   reference    to   articles 
recently    published    on    concrete    boats 
and  barges?" 
276.    Discussion  by  C.  W.  Boynton* 

In  regard  to  literature  on  concrete 
boat  development,  we  learn  from  our 
reference  files  (Cement  World,  Aug., 
1911)  that  several  years  ago  Frank  A. 
Furst,  pres.  of  the  Arundel  Sand  & 
Gravel  Co.,  Baltimore,  was  interested  in 
the  construction  of  an  80-ton  barge  for 
service  in  supplying  coal  and  fresh  water 
to  the  river  dredges  operated  by  the 
company.  Later  (Cement  &  Engineer- 
ing News,  June,  1913)  we  find  reference 
to  the  launching  of  a  500-ton  scow  by 
the  Furst  Concrete  Scow  Construction 
Co.,  Baltimore. 

Concrete  Engineering  for  Dec,  1910, 
contains  an  article  describing  the  con- 
struction of  a  reinforced  concrete  scow 
that  was  launched  at  Fort  Dalhousie, 
Ont.,  in  November  of  that  year  and 
intended  for  general  use  in  the  main- 
tenance work  on  the  Welland  Canal. 
This  scow  was  designed  by  W.  H.  Sul- 
livan, Asst.  Superintending  Engr.  and 
the  work  was  done  under  the  supervi- 
sion of  J.  L.  Weller,  Superintending 
Engr.  of  the  Welland  Canal. 

About  four  years  ago  Oscar  F.  Lack- 
ey, Harbor  Engr.,  Baltimore,  was  grant- 
ed a  patent  on  a  reinforced  concrete 
boat  or  barge,  and  an  article  describing 
it  appeared  in  Cement  Age  for  Feb., 
1910.  We  do  not  know  whether  or  not 
any  boats  have  been  built  according  to 
his  designs. 

Moechel  &  Lowther  Engineering  Co., 
Kansas  City,  Mo.,  made  some  e.\peri- 
ments  about  five  years  ago  (Cement 
Age,  Oct.,  1908)  with  models  of  con- 
crete barges,  with  a  view  to  learning 
whether  or  not  such  barges  would  be 
suitable  for  navigation  on  the  Missouri 
and  the  Mississippi  river,  but  there  is  no 
reference  as  to  whether  or  not  any  full 
sized  boats  have  since  been  constructed 
according  to  their  designs. 

A  construction  somewhat  similar  to 
concrete  scows  and  barges  is  the  floating 
concrete  dock  which  was  built  by  Geo. 
A.  Whitehead  &  Co.,  Owensboro,  Ky. 
This  was  described  in  Concrete  Engin- 
eering, Jan.,   1910. 


•Engr.  in  Charge,  Inf.  Bur.,  Universal  Port- 
land Cement  Co.,  Chicago 
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285.     Sweating  of  Concrete  Roofs 

"We  have  had  considerable  difficulty 
with  the  condensation  of  steam  on  the 
underside  of  a  concrete  roof.  The 
water  caused  by  the  condensation  drips 
on  to  the  machinery  and  is  quite  an 
annoyance.  We  are  now  building  an 
addition  and  wish  you  would  suggest 
some  way  of  obviating  this  annoyance." 

285.    Editorial  Discussion 

Cinders  can  usually  be  used  to  pro- 
viHe  sufficient  insulation  and  prevent 
condensation.  In  the  use  of  cinders, 
however,  it  must  be  pointed  out  that 
there  is  a  serious  objection  due  to  the 
lapses  of  time  between  the  casting  of 
the  roof,  the  placing  of  the  cinders  and 
the  placing  of  the  waterproof  cover 
of  tar  and  felt  over  the  cinder 
fill.  This  point  is  emphasized  in 
a  recent  paper  by  L.  C.  Wason. 
President  of  the  Alberthaw  Const. 
Co.,  Boston,  who  states  that  in  a  good 
many  instances  the  elapsed  time  re- 
ferred to  above  permits  a  quantity  of 
rain  to  collect  in  the  cinders  on  top  of 
the  roof  slab,  which  while  not  abso- 
lutely water-tight  will  still  hold  a  con- 
siderable quantity  of  water.  In  some 
cases  holes  have  to  be  drilled  through 
the  ceiling  to  drain  this  slab.  In  one 
building  water  from  this  source  drip- 
ped from  the  ceiling  five  months  after 
the  roof  had  been  waterproofed.  In 
another  case  there  was  some  dripping 
even  after  two  years. 

325.     Cinder  Foundation  in  Side- 
walk Construction 

"IVe  should  be  rjlad  to  hear  from 
authoritative  sources  some  expressions 
of  opinion  relative  to  comparative  merits 
of  concrete  sidewalks  with  and  without 
drainage  foundation,  using  as  a  basis  for 
comparison,  a  4-in.  thick  slab  of  concrete 
laid  on  a  cinder  cushion  8"  in  thickness, 
or  a  4-in.  thick  slab  of  concrete  laid  on 
a  solid  dirt  bottom,  without  any  cinders 
or  other  provision  for  drainage.  Our 
own  experience  has  been  that  the  latter 
method  is  equally  as  good  as  the  former, 
if  not  a  shade  better,  other  things  be- 
ing equal  as  to  material  and  workman- 
ship, but  we  should  like  some  expres- 
sions from  engineers  and  others  in  the 
trade  as  to  which  of  the  methods,  if  any, 
is  either  considered  standard,  or  lending 
to  become  so. 

"In  this  connection,  we  should  like  to 


know  whether  or  not  it  is  usual  in  the 
case  of  the  cinder  foundation  being  re- 
quired, to  demand  that  the  cinders  be 
passed  through  a  %-in.  screen,  assuming 
that  the  cinders  are  a  good  grade  of 
factory  cinders,  with  the  usual  amount 
of  fine  material,  but  free  from  waste  or 
rubbish.  We  have  been  in  the  habit  of 
using  the  cinders  as  they  come  to  us, 
but  we  are  now  asked  to  screen  them 
through  a  'A-in.  screen,  on  the  engineer's 
interpretation  of  the  clause  'clean  steam 
cinders'  used  in  the  specifications. 

"Is  the  specification  referred  to  not 
unusually  strict,  and  arbitrary  in  gen- 
eral, and  if  required  to  be  lived  up  to 
in  its  entirety,  would  it  not  make  the 
cost  of  sidewalks  laid  in  strict  conform- 
ity with  it  a  very  expensive,  not  to  say 
an  almost  prohibitive,  job? 

"We  should  be  obliged  for  your  opin- 
ion relative  to  the  following  terms  from 
the  sidewalk  ordinance  under  which  we 
are  now  working: 

'clean  steam  cinders' 

'clean,  sharp,  screened  sand'  (used  in 

the  concrete) 
'covering  and  keeping  moist  for  three 

days' 

"We  are  trying  to  have  a  change  made 
in  the  specifications  which  will  allow  of 
good  work  for  less  money  than  is  en- 
tailed in  laying  the  sideivalks  strictly  ac- 
cording to  sample  specification  and  your 
good  adz'ices,  and  those  of  correspond- 
ents will  be  appreciated." 

32.").     Discussion  by  E.  P.  Etzel* 

The  opinions  expressed  in  discussing 
the  above  question  in  recent  issues  of 
Concrete-Cement  Age  have  been  very 
interesting  to  us.  They  cover  such  a 
wide  range,  however,  and  the  pros  and 
cons  are  so  evenly  divided  on  the  ques- 
tion that  much  may  yet  be  said.  .As  a 
liasis  for  argument  favoring  the  walk 
without  any  provision  for  drainage,  I 
would  like  to  ask  the  opposition  why 
in  laying  modern  concrete  roads,  side- 
walk practice  as  regards  drainage  is  dis- 
regarded by  engineers  and  laymen,  al- 
though there  is  not  very  much  difference 
in  the  use  to  which  both  are  put,  and 
the  thickness  of  the  material  varies  only 
'  in  relation  to  the  use  which  both  get. 
If  it  is  desirable  to  put  a  lot  of  loose 
and  porous  material  under  a  sidewalk, 


•Treas..  F.  W.  Gibbs  Contracting  Co.,  Mont- 
Clair,   N.  J. 
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why  not  under  a  modern  concrete  pave- 
ment? If  the  danger  is  from  frost  in 
the  former,  why  not  in  the  latter?  We 
will  admit  that  in  both  cases  the  soil 
on  which  the  work  is  laid  must  be  of 
suitable  quality  and  well  compacted,  but 
why   the  ashes? 


333.     Permanence    of   Concrete 
Silos 

"In  talking  with  a  large  stockman  in 
this  vicinity  who  is  considering  the  con- 
struction of  several  silos,  he  has  ad- 
vanced the  objection  to  concrete  con- 
struction on  the  grounds  that  there  is  a 
chemical  reaction  between  the  concrete 
and  ensilage  which  spoils  the  latter  for 
a  distance  from  the  wall. 

"He  also  slates  that  he  has  heard  that 
the  acid  in  the  ensilage  has  a  deteriorat- 
ing action  on  the  concrete  which  will 
eventually  cause  the  concrete  to  crum- 
ble. Can  yoti  give  me  any  information 
in  regard  to  this?" 
333.  Discussion  by  John  H.  McCoy* 

The  above  quotation  is  the  argument 
used  by  the  wood  stave  silo  men,  and 
some  others  who  have  an  "axe  to  grind." 
But  the  statements  made  are  absolutely 
without  any  foundation  in  fact,  although 
most  people  when  they  hear  such  state- 
ments advanced,  fail  to  take  into  ac- 
count the  source  from  which  they  come. 
If  it  were  possible  for  all  men  to  be 
open  to  conviction  of  the  truth,  and  to 
have  the  truth  regarding  this  matter  as 
set  forth  by  a  host  of  men  who  have 
no  interests  to  serve,  but  to  state  the 
facts  as  they  find  them  and  without 
fear  of  successful  contradiction,  there 
would  be  no  difficulty. 

If  this  inquirer  and  the  host  of  others 
like  him  could  see  their  way  to  accept 
the  findings  of  our  U.  S.  Dept.  of  Agric, 
Bur.  of  Animal  Industry,  as  the  truth, 
without  bias,  it  would  at  once  and  for 
all  time  put  the  monolithic  concrete  silo, 
considering  its  usefulness  from  every 
angle,  in  its  proper  position  as  the  best 
possible  to  produce  for  the  purpose. 

This  great  truth  must  in  the  nature  of 
things  become  universally  accepted  in 
the  near  future.  In  the  natural  order 
of  things,  the  fellow  with  some  other 
idea  of  a  silo  will  become  a  back  num- 
ber. This  is  especially  true,  since  it  is 
now  possible  for  the  farmer  himself 
or  through  some  local  contractor,  to 
build  or  to  have  built  the  best  possible 
silo,  at  a  cost  of  possibly  not  much  in 
excess  of  one  of  the  temporary  or 
make-shift  sort. 

The  recommendation  of  the  Bur.  of 
Animal  Industry,  regarding  the  mono- 
lithic concrete  silo,  is  worthy  to  be  ac- 
cepted, because  their  judgment  is  in  line 
with  that  of  the  Dept.  of  Dairy  Hus- 
bandry, of  several  of  our  most  ad- 
vanced commonwealths  along  those  lines, 
and  hundreds  of  satisfied  users  of  this 
type  of  silo. 

The  evidence'  of  such  men  as  Joseph 
E.  Wing  and  C.  J.  McCombs  should  have 
great  weight  with  those  who  seek  for 
the  truth,  because  Mr.  Wing  is,  above 
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all  things  else,  a  farmer  and  of  very 
advanced  ideas.  He  is  not  only  that, 
but  is  also  one  of  our  foremost  writers, 
lecturers  and  teachers  of  facts  and  things 
as  they  are. 

.^s  to  Mr.  McCombs,  previous  to  his 
present  position  under  the  direction  of 
the  Univ.  of  Chicago,  he  was  for  seven 
years  instructor  of  Dairy  Husbandry 
at  Madison.  Wis.,  the  Wisconsin  State 
.\gric.  College.  His  judgment  neces- 
sarily must  be  appro.ximately  correct. 

For  the  benefit  of  Mr.  McCombs  and 
your  other  interested  readers,  it  would 
be  well  that  I  make  this  statement  re- 
garding their  second  silo'  on  Buffalo 
Creek  Farm.  It  was  the  pleasiure  of  the 
writer  to  contract  for  and  build  both 
silos  mentioned  by  Mr.   McCombs. 

At  that  time  I  had  yet  something  to 
learn  regarding  the  selection  of  mate- 
rials, mixing  and  placing  of  concrete. 
In  the  second  silo  I  used  lake  gravel 
for  the  coarser  aggregates,  and  used  a 
1 :2^  :5  mixture  proportioned  by  bulk. 
Regarding  the  same  out  of  my  years  of 
experience,  I  can  understand  exactly 
what  mistakes  were  made  in  that  work. 
We  were  not,  as  Mr.  McCombs  assumes, 
saving  of  the  cement,  because  identi- 
cally the  same  mi.xture  was  used  in 
both  silos,  except  that  in  the  later  silo 
we  used  lake  gravel,  as  previously  stat- 
ed, instead  of  crushed  rock  as  in  the 
first  silo.  We  also  used  a  much  slop- 
pier mixture,  that  is,  it  had  more  water 
mixed  with  it  and  the  concrete  was  well 
spaded  and  puddled  in  the  forms ;  in 
fact,  too  much  so,  as  we  have  learned 
that  it  is  entirely  possilile,  during  the 
initial  setting  process  of  concrete,  when 
it  is  combined  with  too  much  water  to 
have  a  percentage  of  free  sand  carried 
by  the  water  to  the  outer  extremities 
of  the  wall. 

I  am  positive  that  the  juices  of  the 
ensilage  are  not  having  an  injurious 
effect  on  the  concrete,  and  am  also  posi- 
tive that  it  is  an  exceedingly  good  silo, 
because  it  is  used  for  summer  feeding 
•   only,  and  there  is  no  spoiled  ensilage. 

It  is  of  utmost  importance  that  the 
builders  of  concrete  should  learn  that 
the  materials,  sand,  stone  and  cement, 
be  they  never  so  well  proportioned,  must 
also  have  a  proper  proportion  of  water; 
not  too  much  and  not  too  little,  but 
enough  to  secure  the  ideal  quaking  mass 
just  inclined  to  flow. 
The  Economy  of  the  Concrete  SUo 

When  it  becomes  generally  known  tliat 
the  concrete  silo  is  absolutely  right,  and 
that  it  is  the  best  investment  for  the 
purpose,  even  though  it  should  cost 
much  more  than  one  of  the  less  per- 
manent varieties,  and  also  when  it  be- 
comes generally  known  that  there  are 
forms  on  the  market  which  may  be 
purchased  and  used  by  the  builder  at 
an  expense  for  each  silo  not  to  exceed 

*This  refers  to  discussions  of  thitf  question 
by  Joseph  E.  Win?,  Woodland  r.nrm,  Mcch- 
anicsburg,  O.,  Prof.  J.  li.  Uavidson,  Agric. 
Kngrg.,  Iowa  State  College,  Ames,  la.,  p. 
IIH.  Sept..  1013,  issue,  and  Hclmer  Rabild,  in 
charge  Dairy  Farming  Investigations,  U.  S. 
Dept.  of  Afrric.  Bur.  of  Animal  Industry, 
Washington,  D.  C. 

'This  refers  to  the  second  filo  described  in 
the  discussion  by  C.  J.  McCombs,  Supt.  BulTalo 
Creek  Farm.  Arlington  Heights,  III.,  on  p. 
170  of  the  Oct.,  1013,  issue 
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$23  to  $50,  depending  on  the  size  of 
the  structure,  and  too,  when  builders 
understand  the  philosophy  of  the  prop- 
er selection  and  grading  of  materials 
and  will  properly  mix  and  place  the 
same,  when  this  tirne  comes,  the  mono- 
lithic reinforced  concrete  silo  will  be 
practically  the  only  one. 

Its  Fntnre 

From  the  showing  our  business  has 
made  the  present  year,  I  incline  to  turn 
prophet  and  prophesy  that  inside  of  10 
years  all  those  now  important  discus- 
sions as  to  the  pros  and  cons  of  the  con- 
crete silos  will  then  seem  to  us  to  have 
been  trivial,  because  this  silo  must  be- 
come supreme,  for  we  as  a  people  are 
thinkers,  and  the  truth  is  mighty  and 
must  prevail. 

*     *    * 

337.     Silicate  of  Soda  Paint 

"Some  time  ago  the  following  formula 
was  given  to  us  to  make  a  paint  for  con- 
crete work,  claiming  that  it  could  be 
washed  and  scrubbed: 

Silicate  of  Soda — N  grade . . .  .i  gal. 

Oxide  of  sine  ground  in  water. .  i  lb. 

Flour  marble   enough   to   make   the 

whole  to   the   consistency   of  paint. 

We  have  followed  the  directions  and 
it  gives  a  beautiful  white,  but  it  comes 
off  and  peels.  We  then  reduced  the  sili- 
cate to  about  20"  Bcaume  and  it  does 
not  entirely  come  off.  When  you  rub  it 
with  the  finger,  once  dried,  some  powder 
comes  off. 

Will  you  please  tell  me  the  cause  of 
that  trouble  and  the  remedy? 

If  you  know  of  any  work  on  silicate 
of  soda  paints  for  concrete,  will  you 
please  advise  me  the  name  of  the  work, 
that  of  the  firm  who  sells  it,  and  if  pos- 
sible, the  price  f" 
337.     Discussio.v  BY  R.  A.  Plumb* 

In  regard  to  formula  for  artificial 
marble  on  which  these  experiments  have 
been  conducted,  the  cracks  developed 
in  preparing  larger  slabs  are  undoubted- 
ly due  to  shrinkage,  and  it  is  possible 
that  their  occurrence  can  be  somewhat 
relieved  by  keeping  the  specimens  damp, 
so  that  the  drying  and  hardening  will 
proceed  somewhat  more  slowly. 

In  the  above  formula,  of  course,  the 
only  water  introduced  is  what  occurs 
witli  the  sodium  silicate,  and  this  would 
Iiardly  be  sufficient  to  provide  for  the 
normal  hydration  of  the  quantity  of 
white  Portland  cement  which  is  used. 
The  sodium  silicate  would  naturally 
react  partially  with  the  oxide  of  zinc, 
forming  a  silicate  of  zinc  and  releasing 
the  sodium,  undoubtedly  in  the  form 
of  a  hydroxide. 

While  the  largest  percentage  of  the 
mixture  employed  is  of  a  fixitive  nature, 
yet  it  would  be  evident  that  the  com- 
pounds which  arc  formed  in  the  inter- 
reactions  are  characterized  by  a  large 
shrinkage  factor,  and  in  the  evapora- 
tion of  the  water  that  is  added  through 
the  sodium  silicate  this  results  in  con- 
traction an<l  shrinkage,  forming  cracks. 
We  would  not  anticipate  that  this 
artificial  marble  would  have  any  practi- 
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cal  application  on  exterior  exposure,  as 
there  would  be  sufficiently  soluble  con- 
tent to  result  in  gradual  solution  and 
ultimate  disintegration. 


339.     The   Use   of   Lampblack  in 
Concrete 

"Does  the  use  of  a  small  amount  of 
lampblack  to  darken  concrete,  weaken  it 
at  all?" 

339.     Editorial  Discussion 

In  a  report  made  recently  to  the  Assn. 
of  Am.  Portland  Cement  Manfrs.  by  the 
Inst,  of  Industrial  Research,  Allerton  S. 
Cushman,  Dir.,  a  table  presents  some 
data  on  what  effect  carbon  blacks  have 
on  the  strength  of  concrete.  The  table 
follows : 

Containing  Carbon  Black  (Lampblack) 

a.  Carbon  Black  2%  Lbs.  per  sq.  in. 
Neat   Briquettes:  Air       Water 

7  das 488  535 

28  das 592  763 

Mortar  Briquettes   (1  lime:   10 
cem.  20  sand) 

7  das 409  36S 

28  das 390  497 

b.  Carbon  Black  5% 

Neat  Briquettes:                            -Air  Water 

7  das 440  617 

28  das 503  747 

Mortar  Briquettes  (1  lime:  10 
cem.   20  sand) 

7  das 230  308 

28  das 248  385 


341.     Septic  Tank  Outlet 

"/  have  just  completed  a  septic  tank, 
the  chambers  being  4'  x  4  x  4'  inside, 
and  having  a  4-in.  sewer  pipe  siphon 
connections.  The  tank  is  not  vented, 
the  action  being  entirely  anaerobic.  The 
owner  wished  to  use  an  existing  drain 
for  the  discharge  from  the  tank,  but 
after  the  tank  zvas  finished  it  was  dis- 
covered that  the  drain  was  12"  higher 
than  the  tank  outlet.  To  save  the  ex- 
pense of  digging  up  the  tile  he  desires 
to  raise  the  level  of  the  liquid  in  the 
lank  i'  to  dotted  line  shown  in  sketch. 
This  will  back  up  the  water  in  pipe  above 
the  tank  for  several  pipe  lengths.  None 
of  the  bathroom  fixtures  are  vented.  Is 
this  plan  permissible?" 

341.    Discussion  by  F.  M.  White* 

I  would  not  advise  using  the  septic 
tank  exactly  as  illustrated  in  the  draw- 
ing. In  order  that  the  septic  tank  may 
give  perfect  satisfaction,  some  device 
must  be  arranged  which  will  entirely 
prevent  any  entering  current  of  sewage 
which  would  destroy  the  purifying  bac- 
teria. Raising  the  level  of  the  water  to 
line  "A"  would  not  in  itself  be  danger- 
ous   or    detrimental    to    the    temporary 
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success  of  the  tank.  There  would  be 
considerable  danger  of  the  4-in.  sewer 
pipes  from  the  house  plugging  up,  and 
also  a  scUm  forming  on  the  surface  of 
the  water  in  the  tile,  which  would  be 
broken  intermittently  and  as  a  result  the 
anerobic  action  destroyed.  If  the  inlet 
could  be  changed  as  shown  at  "C,"  this 
tank  should  prove  satisfactory.  The  out- 
let "D"  of  tank  No.  II  should  be  placed 
with  the  top  line  a  trifle  below  the  level 
of  inlet  pipe  "C." 


345.     Chimney     Construction     in 
Monolithic  Cottages 

"/  am  planning  to  build  several  poured 
concrete  houses  and  want  to  know  the 
best  way  of  building  concrete  chim- 
neys.    What  advice  can  you  give  me?" 

345.     Discussion   by 

ABLE* 


Wm.   Mayo  Ven- 


Regarding  the  best  way  of  construct- 
ing concrete  chimneys  in  concrete  resi- 
dences, in  our  opinion  the  best  way  and 
in  fact  the  only  way  we  would  consider 
on  work  for  which  we  are  responsible, 
is  merely  to  build  ordinary  flue  linings 
in  the  concrete  pilaster  or  column.  In 
other  words,  the  flue  linings  are  insert- 
ed in  place  and  the  concrete  is  poured 
around  them  in  ordinary  wall  forms  of 
any  of  the  usual  types.  The  construc- 
tion of  chimneys  of  larger  size  is,  of 
course,  an  entirely  different  matter  and 
much  more  complicated  methods  must 
lie  employed  in  this  work. 

.Although  concrete  will  stand  a  con- 
sideraljle  degree  of  heat,  it  is  not  ad- 
visable merely  to  build  flues  in  concrete 
walls  without  the  fire  clay  lining,  as 
this  would  expose  the  concrete  to  great 
and  immediate  variation  in  temperature 
and  would  be  likely  to  cause  more  or 
less  cracking  or  discoloration  of  the 
wall.  Moreover,  the  placing  of  vitri- 
fied clay  linings  is  about  as  cheap  as  it 
would  be  to  place  the  simplest  kind  of 
core  and  to  remove  the  same. 
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354.     Building  a  Cemetery  Wall 

"/  want  to  build  a  concrete  wall 
around  a  cemetery  uS'  deep  and  i6s' 
wide.  I  want  to  build  a  good,  solid  wall, 
one  that  will  stand.  What  advice  can 
you  give  me?" 

354.     Discussion  by  Ed.  D.  Boyer* 

From  the  information  we  have  at  hand 
we  are  not  exactly  certain  whether  it 
is  desired  to  build  a  concrete  wall  or  a 
concrete  fence,  and  not  being  familiar 
with  the  conditions,  we  cannot  say 
which  would  best  answer  the  purpose. 
.\  concrete  fence,  however,  could  be 
built  in  a  very  economical  manner  and 
the  cost  of  construction  would  be  con- 
siderably less  than  for  a  concrete  wall. 

A  Concrete  Wall 

Our  suggestion  would  be  to  build  a 
concrete  wall  about  as  shown  in  Fig.  1. 
In  building  a  concrete  wall  it  is  neces- 
sary to  have  good  foundations  and  these 
should  extend  down  3'  below  the  sur- 
face of  the  ground.  Concrete  founda- 
tions 3'  deep  and  18"  thick  would  an- 
swer the  purpose.  If  there  is  danger  of 
unequal  settlement  it  would  be  advis- 
able to  block  off  the  foundation  and 
wall  into  short  sections.  Wliite  Port- 
land cement  with  white  silica  sand  or 
marble  dust  gives  a  very  pleasing  finish. 
As  an  estimate,  there  will  be  needed  1.4 
bbls.  cement  for  a  10-ft.  length  of  wall, 
using  1:2J4:5  mix.  A  suggested  de- 
fail  is  shown  in  Fig.  1. 

A  Concrete  Fence 

In  building  a  fence,  we  would  sug- 
gest the  use  of  posts  7'  long,  4"  x  5"  at 
the  top  and  5"  x  6"  at  the  bottom.  These 
should  be  placed  10'  o.  c,  allowing  4' 
above  ground. 

For  the  fence  proper  we  would  sug- 
gest the  use  of  metal  lath  28-ga.  and  a 
small  strip  of  metal  lath  to  run  horizon- 
tally along  the  top  to  form  the  railing. 
It  would  be  advisable  to  have  the  lath 
run  continuously  and  this,  of  course, 
would  necessitate  the  casting  of  at  least 
the  upper  part  of  the  post  in  place.  By 
the  use  of  metal  lath,  forms  are  avoid- 
ed, as  the  mortar  can  be  plastered  di- 
rectly onto  the  lath  in  two  coats,  making 
a  total  thickness  of  approximately  2  in. 
We  would  suggest  the  use  of  mortar 
made  of  1  part  of  cement  and  2  parts 
sand. 

As  to  the  amounts  of  cement  needed, 
14  posts  of  a  1:2:4  mixture  can  be 
made  of  1  bbl.  cement,  and  there  will  be 
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Fig.  1 — Suggested  Detail  for  a  W'.' 
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Fig.   2 — A  Concrete  Fence  Detail 


needed  about  0.9  bbls.  cement  per  10- ft. 
length  for  the  fence,  using  a  1 :2  mor- 
tar. The  plan,  of  course,  allows  of  con- 
siderable variation,  i.  e.,  the  fence  could 
be  made  of  either  less  or  greater  height 
and  a  different  railing  could  be  easily 
molded ;  also,  it  could  be  blocked  off 
in  squares  or  panels  if  so  desired. 


356.     Expansion  Cracks  in  Reser- 
voir Construction 

"The  accompanying  sketch  shows  a 
reservoir  which  zve  have  now  in  plan. 
We  want  to  know  'what  would  be  the 
best  scheme  of  taking  care  of  expan- 
sion  and   contraction    in   the   xvalls  and 


door.  Practically  all  of  the  'walls  and 
floor  will  be  underground  after  com- 
pletion, but  '<ue  do  not  'want  to  take  any 
chances  on  having  cracks  develop." 

356.    Discussion  by  Francis  W.  Wil- 
son* 

To  arrive  at  a  really  economical  and 
efficient  design  for  such  a  reservoir, 
the  problem  should  be  carefully  studied 
and  a  complete  design  prepared.  The 
following  notes  are  merely  outlined 
suggestions,  as  it  were,  which  may  help 
to  make   for  a  better  structure. 

In  a  reservoir  of  these  modest  dimen- 
sions it  is  not  necessary  to  apprehend 
much  trouble  from  expansion  and  con- 
traction, but  that  does  not  mean  that 
there  will  be  no  trouble  from  the 
cracking  of  the  concrete.  Any  con- 
crete structure,  no  matter  how  small,  is 
likely  to  crack  if  not  sufficiently  rein- 
forced with  steel,  but  these  cracks  can 
liardly  be  attributed  to  expansion  and 
contraction  as  generally  understood.  In 
other  words  "expansion  joints"  as  fre- 
quently made  would  not  prevent  them. 
They  are  more  due  to  internal  stresses 
in  the  concrete  than  to  the  expansion  of 
the  concrete  structure  as  a  whole. 

I  would  recommend  the  following : 

(a)  Use  smaller  sizes  of  reinforcing 
bars  and  more  of  them.  That  is,  space 
them  closer  together  both  horizontally 
and  vertically.  There  are  some  kinds 
of  steel  mesh  which  would  be  well 
adapted  to  this  purpose.  Use  a  type 
that  will  resist  the  stresses  along 
straight  lines  in  both  directions, — that 
is,  horizontally  and  vertically. 

(b)  In  trying  to  make  a  watertight 
structure,  do  not  use  a  concrete  mix  as 
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weak  as  this  sketch  shows — 1 :3  :5.  A 
1 :2  :4  mix  will  be  denser, — the  other  is 
too  porous,  or  likely  to  be,  even  if  the 
voids  appear  to  be  well   filled. 

(c)  Section  A-B  does  not  show  th" 
kind  of  a  detail  that  can  easily  be  made 
and  kept  waterproof.  An  experienced 
designer  would  hardly  care  to  take 
chances  on  the  results  if  this  detail  were 
used. 

(d)  Use  a  good  standard  waterproof- 
ing compound  in  all  the  concrete,  for 
both  floor  and  walls. 

(e)  A  complete  lining  of  plastic  slate 
would  go  far  to  overcome  the  effect  of 
small  cracks  if  they  did  occur,  since  the 
water  pressure  is  from  the  inside  in  this 
case. 


356.    Discussion  by  A.  V.  Spinos.\* 

For  a  reservoir  such  as  the  one  shown, 
S'  X  30'  X  60',  we  are  of  the  opinion  that 
no  expansion  joint  is  necessary,  provid- 
ed sufficient  steel  be  added  to  take  care 
of  the  temperature  stresses.  Using  a 
co-efficient  of  expansion  of  0.0000055  for 
concrete,  and  assuming  the  commonly 
used  total  temperature  change  of  50° 
F.,  a  total  contraction  of  3/16"  would 
result  along  the  60-ft.  dimension  of  the 
reservoir  with  a  change  of  3/32"  in  the 
30-ft.  dimension.  According  to  the  best 
authorities,  this  should  easily  be  taken 
care  of  by  the  horizontal  steel  which  is 
now  provided,  according  to  the  sketch. 

If  it  is  deemed  advisable,  however, 
to  use  expansion  joints,  a  6-in.  keyway 
may  be  provided  for  in  the  long  di- 
mension of  the  reservoir  and  this  key- 
way  rammed  with  plastic  clay  mixed 
with  grass  roots  and  loam.  The  fol- 
lowing sketch  will  give  an  idea  of  such 
;i  kfvwav  : 


A  Keyway  Joint  Used 

We  know  of  an  instance  in  which  this 
type  of  joint  was  most  satisfactory.  A 
certain  reservoir  was  built  of  plain  un- 
reinforccd  concrete  with  a  vertical  out- 
er facing  and  a  sloping  inside  facing. 
The  concrete  wall  was  built  in  alter- 
nate sections,  not  exceeding  50'  in  length. 
The  vertical  key  ways  6"  square,  one-half 
of  which  was  in  each  section  as  shown 
in  the  sketch,  were  built  for  expansion 
joints  and  first  filled  with  asphalt.  This 
asphalt  cracked  in  cold  weather,  caus- 
ing leakage,  and  it  was  removed  and 
replaced  with  plastic  clay.  The  clay 
showed  a  tendency  to  ooze  out  and  al- 
low small  leakages.  Next  a  mixture 
of  plastic  clay,  grass  roots  and  loam  was 
tried,  which  up  to  the  present  time  has 
proved  satisfactory. 

We  suggest  for  this  floor  construc- 
tion concrete  blocks  8'  x  8'  and  4"  in 
thickness,  all  joints  to  be  well  filled 
with  asphalt  and  the  whole  covered  with 
2"  of  1 :2  mortar. 


356.    Discussion  by  R.  D.  Snodgrass* 

In  a  structure  the  size  shown  on  the 
accompanying  sketch  the  question  of 
expansion  and  contraction  in  the  walls 
is  not  a  serious  one.  We  note  on  this 
sketch  that  reinforcing  steel  is  shown 
running  both  vertically  and  horizontally 
in  the  walls  and  believe  that  this  is  all 
that  will  be  found  necessary.  We 
would  suggest,  however,  that  the  splices 
in  the  horizontal  steel  be  made  of  suf- 
ficient length  so  that  there  will  be  no 
question  in  regard  to  the  transfer  of 
stress  from  one  bar  to  the  other,  pro- 
viding temperature  stresses  should  oc- 
cur. 

We  note  that  the  walls  and  floor  are 
both  below  ground,  for  which  reason  the 
likelihood  of  expansion  cracks  is  very 
much  reduced.  These  cracks  usually 
occur  in  walls  which  are  subjected  to 
a  wide  range  of  temperature  or  to  con- 
crete roof  construction  where  in  win- 
ter one  side  of  the  slab  is  exposed  to  a 
very  much  higher  temperature  than  the 
outside,  which  is  exposed  to  the  air. 
It  is  usually  sufficient  to  use  a  quan- 
tity of  reinforcing  steel  for  e.xpansion 
equal  to  0.5%  of  the  cross-section  of  the 
concrete.  We  note  that  the  suggested 
design  does  not  contain  this  quantity 
of  reinforcement,  but,  since  the  tem- 
perature variation  is  sure  to  be  small 
it  does  not  seem  to  us  that  any  more 
will  be  required  than  shown.  We  might 
suggest,  however,  that  the  bottom  slab 
be  reinforced  in  this  reservoir  with  .>-g- 
in.  bars  spaced  in  both  directions  about 
18"  c.  to  c.  This  will  prevent  cracks 
which  might  occur  on  account  of  un- 
equal bearing  conditions  of  the  soil. 


358.     White    Surface    for    Burial 
Vaults 

In  finishiiip  the  inside  of  concrete  bur- 
ial Taulls.  I  zvant  to  make  the  surface  as 
clear  and  spotless  a  white  as  possible. 
What  materials  or  wash  should  I  use 
for  this  purpose?" 

358.    Discussion   hy  C.   W.   BoYNTONf 

To  secure  a  white  finish  on  concrete 
burial  vaults,  the  inside  can  be  covered 
with  a  plaster  coat  of  white  cement  and 
white  silica  sand,  after  the  forms  have 
lieen  removed,  mixing  this  plaster  in 
the  proportions  of  1  part  white  cement 
to  V/i  parts  of  silica  sand. 

Another  method  would  be  to  use  some 
form  of  concrete  paint  or  coating,  of 
which  there  are  a  number  now  on  the 
market. 


358.    Discussion  by  Albert  MovERt 

The  use  of  white  Portland  cement  and 
pure  white  marble  screenings  is  sug- 
gested, all  passing  through  a  54-i"-  rnesh 
and   not   containing   over   30%    of   dust 


which  will  pass  a  No.  50  screen  or  10% 
of  dust  which  will  pass  a  No.  100 
screen ;  mix  in  proportions  of  1  part 
white  Portland  cement,  2  parts  marble 
screenings. 

After  these  screenings  have  been  plas- 
tered on  the  wall  by  use  of  metal  lath, 
keep  them  damp  for  at  least  a  week, 
when  the  concrete  will  become  thor- 
oughly hard.  Make  up  a  concrete  brick, 
about  the  size  of  an  ordinary  common 
brick,  the  brick  to  be  composed  of  the 
same  materials  as  the  wall,  allow  same 
to  harden  thoroughly,  and  with  the 
flat  surface  of  this  brick  scrub  the  wall, 
using  clean  water,  working  this  brick 
over  the  surface  evenly  and  scrubbing 
same  thoroughh'.  Do  not  wash  off  the 
wall  after  same  has  been  scrubbed,  but 
allow  it  to  dry.  If  there  are  uneven 
patches  where  the  wall  has  not  been 
thoroughly  scrubbed,  they  will  be  noted 
after  the  wall  is  dry,  and  can  be 
scrubbed  in  that  particular  spot.  This 
will  produce  an  absolutely  pure  white 
surface,  which  will  remain  white  unless, 
of  course,  it  becomes  stained  by  soot  or 
dirt. 

In  this  connection,  it  seems  strange, 
but  it  is  a  fact  that  ordinary  gray  Port- 
land cement,  if  treated  in  this  manner, 
using  a  brick  made  of  gray  Portland 
cement  and  sand,  will  be  very  materially 
lightened  so  as  in  the  sunlight  to  look 
almost  white. 

The  concrete  telegraph  poles  along 
the  line  of  the  P.  R.  R.,  from  the 
Bergen  Hill  cut  to  Manhattan  Transfer 
across  the  Hackensack  Meadows.  N.  J., 
were  treated  in  this  manner.  They  are 
made  of  gray  Portland  cement,  have 
been  in  place  for  a  couple  of  years,  and 
on  a  dry  day  have  the  appearance  of 
being  white. 


358.   Discussion      by      Benj.\min      A. 
Howes* 

In  the  first  place  the  inside  should  be 
smooth,  a  condition  that  is  usually  ob- 
tained by  having  a  smooth  form  slightly 
oiled.  "The  oiling  should  be  as  slight  as 
possible  in  order  that  the  surface  of 
the  concrete  be  not  disintegrated  or 
stained. 

For  a  very  cheap  coat,  I  should  rec- 
ommend the  Government  Lighthouse 
Whitewash,  as  published  in  your  col- 
umns.' For  a  tough  and  somewhat 
clastic  coating,  I  have  used  under  simi- 
lar conditions,  Bay  State  Brick  and  Ce- 
ment Coating.'  This  appears  to  be  in 
the  nature  of  enamel  paint,  which  is 
limeproof,  and  would  probably  cost  for 
labor  and  material  put  on,  from  3  cts. 
to  5  cts.  per  sq.  ft.  of  surface.  There 
are  other  similar  paints,  which  I  believe 
are  equally  good,  although  I  have  not 
used  them. 


'Directing     Engr.,     Consolidated     Expanded 
Metal  Co.,  Braddock,  Pa. 
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•Chf.  Engr.,  Trussed  Concrete  Steel  Co.,  De- 
troit 
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(Vulcanite  Portland  Cement  Co.,  N.  Y.  C. 
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358.    Editorial  Discussion 

In  the  Mar.,  1913,  issue,  p.  116,  was 
discussed  a  reinforced  concrete  fence 
built  by  the  Carnegie  Steel  Co.,  at  New 
Castle,  Pa.,  which  was  finished  up  with 
a  wash  of  lye,  alum,  cement  and  water, 
in  order  to  get  a  white  surface. 
We  now  have  from  John  S.  Oursler, 
gen.  supt.,  Carnegie  Steel  Co.,  under 
whose  direction  the  work  was  done,  in- 
formation for  making  this  wash.  It  is 
made  up  as  follows : 

1  lb.  Concentrated  Lye 

4  lbs.  Alum 

5  gals.  Water 

To  this  was  added  sufficient  cement 
to  make  a  wash  that  would  spread 
nicely  with  a  large  brush. 


359.     Concrete  for  Stable  Floors 

"A  proposed  Health  Board  regulation 
for  the  City  of  Hartford,  Conn.,  is  ob- 
jected to  by  numerous  owners  of  fine 
horses  because  the  regulation  specifies 
concrete  floors.  While  the  ordinance  is 
favored  by  numerous  organizations,  the 
stable  ozvners  themselves  appear  to  ob- 
ject on  the  ground  that  the  concrete 
floors  are  injurious  to  horses.  Is  their 
objection  well  taken?" 

359.  Discussion  by  Arthur  Ware* 
When    I    built   the    stable'    for    Mrs. 

Harry  S.  Bowen  at  Round  Hill,  Conn., 
this  question  was  gone  into  very  seri- 
ously, as  all  of  Mrs.  Bowen's  horses 
were  thoroughbred  show  horses  and 
represented  a  large  sum  of  money.  Her 
head  coachman,  second  coachman,  and 
all  her  stable  force  were  Englishmen 
who  were  thoroughly  familiar  with  the 
handling  and  training  of  thoroughbred 
hoises.  There  was  no  objection  made 
to  having  the  concrete  for  the  run-ways, 
the  carriage  room  floors,  wash  room 
floors,  harness  room  floors,  etc.,  etc., 
but  no  concrete  was  used  for  the  floors 
of. the  box  stalls  or  the  standing  stalls. 
The  floors  of  the  box  stalls  were  simply 
compacted  clay  upon  which  the  straw 
bedding  was  laid.  The  floors  of  the 
standing  stalls  were  heavy  slatted  wood 
floors  placed  on  top  of  cast  iron  pans. 
It  is  very  injurious  to  the  horses'  hoofs 
to  have  them  stand  on  concrete,  as  they 
stamp  and  it  makes  them  lame  and 
their  feet  sore.  Concrete  or  brick  should 
not  be  used  in  the  actual  stall  itself. 
but  it  is  thoroughly  practical  for  all 
other  places.  Where  used  for  run-ways 
it  should  be  given  a  hard  granolithic 
finish,  which  makes  it  practically  non- 
absorbent. 

360.  Measuring  Concrete 

"We  have  just  completed  the  con- 
struction of  a  concrete  balustrade  and 
rail  for  the  City  of  New  York.  We  arc 
paid  for  this  work  on  the  unit  basis, 
that  is,  by  the  cubic  yard,  and  we  cal- 
culated our  quantities  by  taking  the  out- 
side dimensions.  In  section  the  balus- 
trade is  36"  high,  12"  wide  at  the  base 
and  at  the  top,  with  varying  dimensions 
from  i"  to  7"  through  the  panel.     We 

•.\rchit«ct,  N.  Y.  C. 
<Scc   p.    181,   Oct.,   1913 
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took  dimensions  ll"  x  $6"  to  determine 
the  quantity,  while  the  city  engineers 
figure  the  actual  quantity  of  material 
only.  The  engineers  admit  that  to  fur- 
nish a  5-in.  section  costs  as  much  as  a 
i3-in.  section  and  they  frankly  admit 
that  if  the  balustrade  were  of  stone,  the 
outside  dimension  of  12"  would  govern, 
but  in  the  absence  of  any  authority, 
ruling  or  custom  in  the  matter,  they  are 
not  prepared  to  allozv  our  claim.  We 
should  like  to  know  what  the  custom  is 
in  figuring  such  work." 

360.    Discussion  by  H.  E.  R.\ckle* 

As  to  the  general  custom  in  estimat- 
ing concrete  quantities  for  balustrades, 
we  have  estimated  a  great  many  balus- 
trades in  past  years  but  have  never 
found  any  engineers  who  would  allow 
anything  but  actual  contents  for  work 
of    this    character.      Referring    for    in- 
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Section  View  of  Balustrade 

stance  to  the  accompanying  sketch,  we 
would  figure  the  work  as  follows : 
Member  "A"  would   be  figured  6"  x 
10"  square,  making  no  allowance  for 
cutting  away  corners. 
Member  "B"  would  be  figured  3'  6" 
x  6"  square,  sunken  panels  not  ex- 
cluded. 
Member   "C"   would   be  figured   6"  x 

12"  square. 
It  can  readily  be  seen  that  this  is  the 
only  practical  and  sensible  way  of  esti- 
mating this  work,  as  you  see  member 
"C"  might  work  out  to  double  widths 
as  shown  on  sketch.  Member  "A" 
would  work  out  to  a  great  deal  more 
in  width,  while  member  "B"  would  still 
remain  as  shown.  In  accordance  with 
that  way  of  estimating  there  would  be 
no  way  of  determining  the  contents  and 
amount  of  material  needed  to  perform 
the  work. 

360.    Discussion  by  J.  M.  Warner* 

In  figuring  a  job  of  this  nature,  it  is 
our  custom  to  take  the  quantities  off  in 
the  manner  in  which  the  material  would 


•Geo.   Rackle  &  Sons  Co.,  Cleveland 
tOnondaga  Litholite  Co.,  Syracuse,  N.   Y. 


be  furnished,  namely :  in  three  sections 
consisting  in  this  case  of  base,  panel  and 
rail,  using  outside  dimensions  for  each  . 
particular  portion.  This  would  give  a 
result  very  close  to  the  actual  quantity 
of  material  to  be  furnished,  which 
is  all  we  could  consistently  expect  to 
be  paid  for.  Our  material,  however,  is 
decidedly  different  from  ordinary  con- 
crete built  in  place  and  the  methods  of 
computing  quantities  which  would  gov- 
ern its  use  in  units  might  be  entirely 
unfair  and  not  at  all  applicable  in  the 
use  of  concrete  cast  in  place.  We  have 
heard  of  cut  stone  being  either  figured 
or  sold  by  the  cu.  yd.,  where  the 
design  was  as  elaborate  as  a  balustrade 
and  cannot  see  why  the  fact  that  the 
outside  dimension  would  govern  in  cut 
stone  work  serves  as  any  criterion  by 
which  to  figure  concrete.  If  the  stone 
man  were  paid  on  a  basis  of  outside 
dimensions  it  would  be  because  it  was 
necessary  for  him  to  use  that  quantity 
of  stone  to  furnish  the  job;  this  argu- 
ment does  not  apply  in  the  case  of  con- 
crete. Your  inquirer  is  undoubtedly 
correct  in  stating  that  it  costs  fully  as 
much  to  furnish  a  5-in.  section  as  a 
12-in.  section  and  it  appears  to  us  that 
it  is  a  matter  which  should  have  been 
taken  care  of  in  submitting  his  bid  and 
that  he  cannot  consistently  expect  to  be 
paid  for  material  which  he  did  not  fur- 
nish. 

360.     Editorial  Discussion 

Attention  is  also  called  to  the  report 
of  the  Committee  on  Measuring  Con- 
crete of  the  N.  A.  C.  U.,  as  adopted 
Dec.  14,  1912,  which  recommends  in  Sec. 
4  that  the  custom  of  the  cut  stone  trade 
be  followed  for  ornamental  work,  that 
is,  in  measing  the  smallest  rectangular 
solid  out  of  which  the  piece  can  be 
cut,  instead  of  measuring  the  volume  of 
the  finished  work. 


Water    Power    Development    on 
the  Skagit  River 

The  Secretary  of  .\griculture  has  just 
granted  to  the  Skagit  Power  Co. 
a  permit  for  the  development  of  two 
water  power  sites  on  the  Skagit  and 
Cascade  rivers  in  Skagit  county,  Wn., 
within  the  Washington  national   forest. 

It  is  stated  by  officials  of  the  company 
that  construction  work  on  the  Skagit 
project  will  be  begun  within  a  compara- 
tively short  time.  The  construction 
will  consist  of  a  concrete  diverting  dam 
50'  in  height,  a  tunnel  conduit  about  3.T 
miles  in  lenglh,  and  a  power  house  on 
the  Skagit  river  about  125  miles  from 
Seattle,  at  which  mpst  of  the  power 
output  will  be  marketed.  In  developing 
power  from  the  Cascade  river,  the  flow 
will  be  diverted  by  a  concrete  dam  hav- 
ing a  height  of  20'  and  a  maximum 
length  of  about  200'.  A  flume  and  tun- 
nel will  carry  the  water  a  distance  of 
approximately  six  miles  to  the  proposed 
power  house. 

Machinery  capable  of  generating  over 
50,000  h.  p.  will  be  installed  at  the  two 
power  houses,  according  to  the  esti- 
mates of  the  engineers. 

(2-1 
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Correspondence 


The  Permanence  of  Concrete 
Silos 

We  have  studied  carefully  an  arti- 
cle entitled  "The  Silo — How  to  Make  It 
Permanent,"  which  appeared  in  a  re- 
cent issue  of  Brick  and  Clay  Record. 

Speaking  concretely,  if  we  had  not 
had  years  of  concrete  experience,^ f  we 
had  not  written,  endorsed  and  pub- 
lished many,  many  statements  in  em- 
phatic contradiction  to  that  author's — 
if  we  had  not  virtually  "lived"  our  ar- 
guments and  recorded  findings, — well 
might  we  feel  ill  at  ease — even  for  the 
safety  of  our  lives.  Well  might  all  of 
us  ponder  on  the  chaotic  conditions 
when  this  non-substantial  material  yields, 
as  our  worthy  critic  prophesies,  and  our 
Croton  Dam,  Panama  Canal  and  Los 
Angeles  Aqueduct  confirm  his  opinion 
as  to  the  "friability  of  concrete."  This 
is  not  dealing  in  futurities,  either,  for 
concrete  has  that  qualification  of  show- 
ing its  "yellow  streak"  at  once  or  never. 
If  it's  "yellow"  through  and  through, 
as  some  predict,  let  us  prepare  imme- 
diately for  the  worst. 

To  be  more  specific  in  reference,  the 
author,  in  the  article  to  which  we  are 
taking  exception,  qualifies  concrete  as 
a  material  with  a  "tendency  to  crum- 
ble." unfavorably  "affected  by  frost" 
and  even  in  its  field  "non-permanent," 
and  adds  that  a  "more  substantial"  ma- 
terial could  be  used.  It  is  deplorable 
that  America's  engineers  did  not  know 
this  some  time  ago. 

Now,  let  us  assume  that  "concrete" 
has  been  qualified  properly  above,  allow- 
ing even  the  most  literal  definition  of 
"non-permanent," — will  the  everlasting 
burned  clay  silos  be  the  only  structures 
intact  when  the  final  plunge  comes,  if 
they  are  supported  on  a  foundation  of 
this  same  "concrete"^if  the  lower  and 
supporting  4-ft.  of  them  is  this  same 
"concrete"?  If  we  are  to  follow  the  de- 
sign set  out  by  our  critic,  we  are  to  use 
burned  clay  and  we  arc  to  use  this 
"concrete"  for  the  foundation, —  for  the 
lower  4'  as  called  for  by  the  advocates 
ijf  terra-cotta  silos.  If  a  "more  sub- 
stantial" material  could  be  used,  why 
not  use  it  under  an  everlasting  struc- 
ture? 

What  has  more  work  to  do — what  has 
more  strain  to  withstand, — what  has 
more  to  endure — than  the  foundation 
of  a  silo,  drawing  the  comparison  from 
a  complete  silo?  Why  we  must  accept 
burned  clay  as  the  perfect  material  and 
use  a  condemned  material  in  the  place 
subjected  to  the  most  rigid  tests,  is  ar- 
gument we  cannot  fathom. 

In  a  silo,  are  not  ensilage  juices  most 
prevalent   in  the  lowest  4   ft.?     Would 
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not  porosity  encourage  more  activity  in 
the  lower  4  ft.  and  foundation  than  in 
any  other  part  of  a  silo?  We  believe 
that  one  should  remember  that  a  chain 
is  no  stronger  than  its  weakest  link, 
and  that  it  is  poor  economy  to  build  a 
stone  house  on  a  wood  foundation. 

We  cannot,  Mr.  Editor,  accept  this 
verdict  against  concrete.  We  must  still 
remain  in  the  minority,  if  our  critic 
chooses,  because  we  know  and  believe 
in  "concrete."  We  know  from  experi- 
ence that  concrete  is  permanent.  Al- 
though the  simile  that  the  "everlasting- 
ness"  of  concrete  is  today  in  competi- 
tion with  Gibraltar  is  not  ours,  yet  our 
observation  forces  us  to  accept  that  con- 
clusion. We  know  ensilage  juice  won't 
affect  it  unfavorably — we  know  that  it 
is  not  porous  if  properly  made.  We 
agree  that  it  is  the  best  material  on 
which  to  construct  everlasting  struc- 
tures and  burned  clay  structures,  too, 
and  know  it  is  just  as  good  to  use  it 
on  up  to  the  top,  because  experience  has 
taught  us  as  much  and  our  endorsement 
is  infinitesimal  in  comparison  with  that 
of  the  engineering  world. 

We  have  tried  to  picture  concrete  in 
the  aspect  one  would  gain  from  the  con- 
text of  the  article  cited,  but  our  imag- 
ination is  not  strong  enough — our  vision 
is  blurred  by  many  tumbling  burned  clay 
silos  that  some  unthoughtful  engineer 
had  erected  on  "concrete"  foundations. 
If  our  imaginative  powers  are  to  be 
developed  to  that  point  where  we  can 
see  as  our  critic  sees,  we  shall  have  to 
place  our  "New  1913  Model  Webster's 
Unabridged"  on  a  concrete  pedestal  and 
see  it  sink  from  view  first,  that  we  may 
forget  what  "consistency"  ever  did  mean. 

We  believe  that  a  good  monolithic 
concrete  silo,  from  all  points  considered, 
is  without  a  single  exception,  the  best 
silo  that  can  be  built. 

H    T.  Genuxg* 


Concrete  on  Kenwood  Road, 
Oneida,  N.  Y. 

The  Kenwood  road  is  in  the  town  of 
Oneida.  Madison  county,  N.  Y.  The 
town  of  Oneida  is  divided  into  two  dis- 
tricts known  as  the  inside  district  and 
the  outside  district,  the  inside  district 
being  inside  the  corporation  limits  of 
the  city  of  Oneida.  But  both  districts 
are  under  the  jurisdiction  of  the  Board 
of  Pulilic  Works  and  its  superintendent. 
The  Kenwood  road  came  under  the  su- 
pervision of  the  Supt.  of  the  Board  of 
Public  Works. 

The  plans  and  specifications  for  this 
piece  of  concrete  road  were  prepared 
by  the  County  Supt.  of  Highways  and 
approved  by  the  State  Highway  Com- 
mission. I  was  engineer  in  charge  of 
the  construction  for  the  City  of  Oneida. 
The  work  was  done  under  contract  by 
Nixdorf  &  Desenzo,  Oneida,  N.  Y.,  their 
lump  sum  bid  being  $3,4G5. 

The  grading  was  started  Sept.  2,  and 
completed  Sept.  23 ;  began  laying  con- 
crete Sept.  24  and  finished  concreting 
Oct.  21.    Then  the  surface  of  pavement 


was  covered  with  a  coating  of  Tarvia 
"A"'  and  sand,  which  was  completed 
Oct.  31.  The  .road  was  then  opened  to 
traffic  about  5  o'clock  Oct.  31.  which 
was  10  days  after  the  last  piece  of  con- 
crete had  been  placed  before  any  traffic 
was  turned  on  it.  The  concrete  was 
kept  wet  down,  after  being  laid,  for  nine 
days. 

The  length  of  concrete  road  construct- 
ed is  1,350',  14'  wide,  6"  thick,  one- 
course,  with  3-in.  crown.  The  material 
used  is  stone,  sand  and  Portland  cement, 
the  size  of  stone  being  2-in.  and  3>4-in. 
mixed.  The  proportions  were  1  part 
of  Portland  cement,  2  parts  of  sand  and 
4  parts  of  broken  stone.  ^Vhitehall' 
cement  was  used  throughout  the  work. 

The  concrete  was  all  mixed  by  hand 
and  made  just  wet  enough  to  make  it 
plastic.  The  sub-base  was  wet  down  be- 
fore the  concrete  was  placed  on  it.  then 
the  concrete  was  well  rammed  and  the 
surface  struck  off  with  a  template 
which  was  made  to  conform  with  the 
crown. 

There  were  no  expansion  joints  placed 
in  the  work.  When  stopping  work  at 
any  time  there  was  a  vertical  stop  tim- 
ber placed  at  right  angles  to  the  road 
and  the  work  completed  up  to  its  full 
section  up  to  and  against  this  timber. 

Before  the  wearing  surface  was  put 
on  the  surface  of  the  whole  pavement 
was  thoroughly  cleaned,  and  after  the 
surface  became  dry  there  was  spread 
over  it  a  coating  of  Tarvia  "A."  4/10 
gals,  to  the  sq.  yd.  of  surface.  This  was 
applied  at  a  temperature  of  about  230°. 
Immediately  after  the  bitumen  had  been 
spread  it  was  covered  over  uniformly 
with  a  K-in.  layer  of  clean,  sharp  sand. 
After  the  wearing  surface  was  com- 
pleted the  road  was  kept  closed  to  traffic 
for  five  hours.  I  expect  to  keep  a  close 
watch  on  this  piece  of  concrete  road 
for  some  time  and  note  its  behavior,  as 
it  is  located  in  a  vicinitj'  where  there  is 
very  heavy  traffic.  We  may  build  some 
concrete  pavements  in  Oneida  next  year, 
in  the  residential  districts. 

J.   M.    HUTTOX 

Civil  Engineer, 
Oneida,  N.  Y. 


Ind. 


•Sec.    Polk-Gcnung-Polk    Co.,    Fort    Branch, 


Contemporaneous  with  the  great  and 
worldwide  growth  of  the  cement  indus- 
try comes  the  broadening  field  of  dis- 
cussion of  all  that  pertains  to  cement, 
its  manufacture  and  use.  An  interesting 
development  in  this  connection  is  the 
widespread  discussion  of  cement  mat- 
ters among  Italian  engineers  and  chem- 
ists. Recent  papers  in  the  Italian  scien- 
tific publications  relate  to  the  study  of 
puzzolan  and  old  Roman  mortars  and 
to  the  gelatinous  calcium  sulphate  and 
the  setting  of  gypsum,  to  say  nothing 
of  numerous  comments  upon  reinforce- 
ment and  the  manufacture  of  concrete. 
The  revival  of  scientific  interest  in  ce- 
ment and  its  uses  in  the  original  home 
of  cements  and  cement  mortars,  in 
times  gone  by  is  a  mark  of  the  present 
developing   period   in   the   industry. 

■Barrett  Mfg.   Co..  N.   Y.   C. 

'Whitehall  Portland  Cement  Co.,  Philadelphia 

December,  1913 
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NEW     BOOKS 

An  Analytical  Study  of  Excavat- 
ing Machinery* 

During  the  last  decade,  the  author  has 
been  interested  in  the  method  and  cost 
of  operation  of  the  various  kinds  of  ma- 
■chinery  used  for  excavating.  As  a  prac- 
ticing civil  engineer,  his  experience  has 
brought  him  into  close  touch  with  ex- 
cavators used  in  tunnel  and  subway  con- 
struction, irrigation,  drainage  and  water 
power  developments,  road  and  railroad 
•construction,  and  municipal  improve- 
ments. As  far  as  practicable,  he  has 
kept  notes  of  his  observations  of  the 
efficiency  and  cost  of  operation  of  ma- 
chines and  has  occasionally  made  a  study 
of  the  details  of  design  of  some  of  the 
better  known  types.  These  notes  were 
compiled  a  few  years  ago  for  classroom 
use  and  recently  elaborated  by  a  study 
of  existing  records  and  authorities,  into 
the  present  work. 
Scrapers 

The  book  opens  with  a  discussion  of 
drag  and  wheel  scrapers,  which  are  well 
known  and  highly  efficient  tools  for  shal- 
low excavations,  and  small  embankments. 
The  cement  manufacturer  and  concrete 
engineer  use  these  excavators  to  advan- 
tage in  stripping  soil  from  banks  and 
pits  of  shale,  gravel  and  sand,  the  re- 
moval of  the  loose  material  for  short 
hauls  and  the  excavation  of  shallow  pits. 
Scraping  and  elevating  graders  are  de- 
scribed and  cases  are  cited  of  the  use  of 
the  various  forms  of  graders  in  road 
construction,  the  excavation  of  small 
drainage  ditches  and  large  irrigation 
canals,  the  construction  of  embankments 
and  earth  dams,  etc. 
Steam  Shovels 

The  chapter  on  steam  shovels  gives  a 
detailed  description  of  the  various 
classes  of  this  type  of  excavator.  Ce- 
ment manufacturers  use  the  steam 
shovel  very  generally  in  the  excavation 
of  the  raw  materials  used  in  making 
natural  and  Portland  cements.  The 
large  contractor  and  materials  supply 
men  use  the  machine  for  the  removal  of 
sand,  gravel  and  stone  from  pit  and 
bank.  Where  the  job  is  of  sufficient 
size  to  warrant  its  use,  and  the  soil  is 
firm  and  hard  enough  to  support  it,  the 
steam  shovel  is  a  very  efficient  and 
economical  type  of  excavator. 
Oragr  Iilne  Excavators 

The  licit  known  and  most  generally 
used  type  of  dry-land  excavator  is  the 
drag-line  or  scraper-bucket  machine.  A 
few   years   ago   this   type   of   excavator 


•A  review  by  the  author  of  "Excavating 
Machinery" — By  Allen  Boycr  McDaniel,  M. 
Am.  Soc,  C.  E.,  A«st.  Prof,  of  Civ.  Energ., 
Univ.  of  III.;  McGraw-Hill  Book  Co.,  N.  Y.  C. 
Cloth  C"  X  9",  pp.  xviii-l-340;  134  illustrations. 
93,   net. 

December,  IQ13 


A  Drag  Line  Excavator  in  Operation 

was  used  principally  for  the  construc- 
tion of  drainage  ditches,  but  recently 
with  the  increase  in  capacities  and  power 
and  the  use  of  caterpillar  tractors,  its 
field  of  work  has  been  widely  extended 
to  include  railroad  construction,  founda- 
tion excavations  for  dams,  buildings  and 
other  structures,  earth  and  rock  excava- 
tion in  surface  mines,  quarries,  cement 
plants,  sand  and  gravel  pits,  etc.  A 
drag-line  excavator  in  operation  is 
shown  in  the  accompanying  illustration. 

The  Templet  Excavator 

An  interesting  form  of  ditch  and  canal 
excavator  is  the  templet  excavator. 
This  machine  has  a  bucket  which  moves 
transversely  across  the  ditch,  over  a 
steel  frame  and  gradually  excavates  the 
section  with  true  and  smooth  side  slopes 
and  grades.  This  type  of  excavator  is 
the  best  to  use  when  the  soil  is  firm  and 
easily  workable  and  the  land  free  from 
trees,  stumps  and  large  stones. 

The  tower  excavator  is  a  type  of  drag- 
line scraper,  which  derives  its  name  from 
its  movable  tower  resting  on  a  platform 
car.  It  has  been  successfully  used  for 
hauls  under  300'  in  the  construction  of 
dikes  and  the  excavation  of  lock  sites 
and  canal  sections  on  the  Chicago  Drain- 
age Canal  and  the  N.  Y.  State  Barge 
Canal.  On  account  of  the  small  initial 
cost  and  low  maintenance  cost  of  this 
excavator,  it  could  be  economically  used 
in  making  large  shallow  excavations, 
such  as  irrigation  and  drainage  canals, 
sand  and  gravel  pits,  etc.  Figure  3  shows 
one  of  the  single  tower  excavators  at 
work. 

Floatlner  Excavators 

The  floating  dipper  dredge  is  a  truly 
.American  excavator  which  has  been 
lirought  to  a  high  degree  of  development 
in  the  reclamation  of  swamp  and  marsh 


lands  and  the  excavation  of  channels  in 
harbors,  lakes  and  rivers. 

Iiadder  Dredges 

The  ladder  dredge  is  a  European  type 
of  excavator,  which  was  largely  used  by 
the  French  on  the  Suez  and  the  Panama 
Canal  and  is  still  used  extensively  in 
Europe  on  harbor  and  canal  excavations. 
This  machine  is  efficient  in  the  removal 
of  all  classes  of  materials  in  channels  of 
sufficient  width  to  allow  the  dredge  to 
'•reast  from  side  to  side. 

Trench  Excavators 

Trench  excavators  are  divided  into 
two  general  classes,  viz. :  sewer  and 
water  pipe  trench  excavators,  and  drain- 
age tile  trench  excavators.  Under  the 
former  class  are  the  following  five 
types :  the  traveling  derrick  or  locomo- 
tive crane ;  the  continuous  bucket  ex- 
cavator, the  trestle  cable  excavator,  the 
tower  cableway  and  the  trestle  track 
excavator. 

There  are  several  well-known  makes 
of  the  continuous  bucket  excavator, 
which  is  built  on  the  principle  of  the 
continuous  excavator  or  ladder  dredge 
and  is  used  for  the  excavation  of 
trenches  with  vertical  sides. 

Cableway  Excavators 

The  tower  cableway  excavator  is  a 
hoisting  and  conveying  device,  using  a 
suspended  wire  cable  as  a  trackway. 
This  type  was  early  developed  in  the 
stone  quarries  in  the  eastern  section  of 
this  country  and  has  proved  to  be  very 
efficient  in  raising  large  masses  of  rock 
to  a  considerable  height  and  their  tran- 
sportation over  long  spans.  In  recent 
years  these  cableways  have  been  suc- 
cessfully operated  in  the  excavation  of 
dam  and  bridge  foundations,  the  con- 
veyance of  structural  materials  across 
rivers,  stripping  coal  mines  and  quarries, 
hauling  logs,  etc.  This  type  of  excava- 
tor is  especially  efficient  when  used  in 
co-ordination  with  steam  shovel  or  drag- 
line excavator,  for  the  purpose  of  con- 
veying excavated  material  from  a  large 
and  deep  excavation  to  the  points  of  dis- 
posal at  higher  elevations. 

It  is  instructive  to  study  the  use  of 
various  types  of  machinery  on  the  same 
job.  After  a  comparative  view  of  the 
operation  of  various  machines  one  is 
convinced  that  it  is  clearly  impossible 
to  lay  down  any  rules  or  state  any 
formulas  by  means  of  which  an  excava- 
tor can  be  arbitrarily  selected  for  any 
proposed  work.  There  are  always  so 
many  variable  conditions  and  unknown 
and  unforeseen  factors  to  consider,  that 
it  is  to  a  great  extent  a  matter  of  judg- 
ment. This  essential,  but  rare  quality,  is 
born  in  some  people,  but,  by  most  of  us 
must  be  acquired  by  experience. 


Proceedings  of  The  Ninth  Annual 
Convention  of  the  American  Road 
Builders'  Association;  G"  x  9";  paper 

l.ouiid:  :!1.-.  pp.;  |irico  $:^00 ;  American 
Koad  Builders'  Association,  150  Nassau 
St.,  N.  Y.  C. 

The  title  gives  an  adequate  idea  of  the 
large  amount  of  information  to  be  found 
in  the  work 
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Concrete  Hoads  and  Pavements.     E 

S.  Hanson  ;  22S  pages ;  illustrated ;  cloth 
bound  ;  size  5"  x  7^".  Cement  Era  Pub- 
lishing Co.,  Chicago. 

In  this  volume  the  author  has  col- 
lected many  valuable  data  on  concrete 
paving  work.  The  subjects  covered  are 
best  indicated  by  titles  of  the  13  chap- 
ters which  are  as  follows :  Concrete  as 
a  Road  Material ;  The  Construction  of 
Concrete  Roadways ;  The  Roads  of 
Wayne  County,  Michigan  ;  Cost  of  Con- 
crete Roads  in  Illinois ;  Other  Examples 
of  Concrete  Roads;  Some  Data  on  City 
Pavements ;  Reinforced  Concrete  Pave- 
ments ;  Concrete  in  Combination  with 
Other  Materials ;  Patented  Concrete 
Pavements;  The  Theory  and  Practice  of 
Joints ;  Some  Tests  on  Concrete  as  a 
Roadway  Material ;  Bridges  and  Cul- 
verts ;  Sidewalks.  Curbs  and  Gutters. 
.Appendices  A  to  L  give  the  specifications 
of  The  National  Concrete  Institute; 
Wayne  County,  Mich..  Mason  City,  la.. 
Illinois  Highway  Commission  for  con- 
crete paving;  two  types  of  Blome  patent 
paving,  Bitustone,  Dolarway,  Hassamite 
and  for  Bridges  and  Culverts,  Sidewalks 
and  Curbs  and  Gutters. 

Architects'  Directory  and  Specifica- 
tion Index.  Tenth  Edition.  10"  x  7" 
204  pp.  Cloth  binding.  Price  $3.00.  The 
William  T.  Comstock  Co.,  33  Warren  St., 
N.  Y.  C. 

A  new  edition  of  valuable  reference 
work  with  which  our  readers  must  al- 
ready be  familiar. 


Licensed    Contractors   in   Boston 

A  statute  recently  enacted  in  Boston 
requires  that  all  individuals  engaged  in 
construction  work — that  is,  those  taking 
charge  or  responsible  control,  shall  have 
a  license.  There  are  five  classes  of 
registration  differentiating  control  of 
construction  work,  as  follows : 

(a)  Charge  or  control  of  the  con- 
struction or  alteration  of  first 
class  buildings. 

(b)  Charge  or  control  of  the  con- 
struction or  alteration  of  second 
class  buildings. 

(c)  Charge  or  control  of  the  con- 
struction or  alteration  of  third 
class  buildings. 

(d)  Charge  or  control  of  the  moving 
or  shoring  of  buildings  or  struc- 
tures. 

(e)  Charge  or  control  of  the  tearing 
down  of  buildings  or  structures. 

Section  I  of  the  ordinance  is  as  fol- 
lows : 

"All  persons  who  shall  hereafter  take 
personal  charge  or  control  of  the  work 
of  construction,  alteration,  removal  or 
tearing  down  of  buildings  or  structures 
in  the  City  of  Boston  shall  be  qualified 
by  education,  training,  or  experience  for 
the  performance  of  that  duty  in  a  man- 
ner which  shall  preserve  public  safety 
and  conform  to  the  laws,  ordinances, 
rules  and  regulations  relating  to  the 
construction,  alteration,  removal  or  tear- 
ing down  of  buildings  or  structures  in 
the  City  of  Boston." 

The  ordinance  provides  for  the  estab- 
lishment of  a  Board  of  Examiners,  who 
will  pass  on  all  applications  for  licenses. 
John  T.  Sully  is  chm.  of  the  present 
Board  of  Examiners. 
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Concrete  Organizations,   Officials 
and   Conventions 

American  Concrete  Institute,  Edward 
E.  Krauss,  Secretary,  Harrison  Build- 
ing, Philadelphia,  Pa.  Convention, 
Chicago,  Feb.  16-20,  1914. 

American  Highway  Association,  J.  E. 
Pennybacker,  Jr.,  Secretary,  Colorado 
Building,  Washington,  D.  C. 

.American  Road  Builders'  Association, 
Secretary,  E.  L.  Powers,  150  Nassau 
St.,  N.  Y.  C.  Convention  and  Exhi- 
bition, First  Regiment  Armory,  Phila- 
delphia, Dec.  9-12,   1913. 

Association  of  American  Portland  Ce- 
ment Manufacturers,  Percy  H.  Wil- 
son, Secretary,  Land  Title  Building, 
Philadelphia,  Pa. 

Canadian  Cement  and  Concrete  Asso- 
ciation, William  Smith,  Secretary,  57 
East  Adelaide  St.,  Toronto,  Ont. 

Cement  ■  Products  E.xhibition  Co.,  72 
West  Adams  St.,  Chicago,  111.;  J.  P. 
Beck,  Sec.  Seventh  Chicago  Cement 
Show.  Coliseum,  February  12-21,  1914. 

Iowa  Association  of  Cement  Users, 
Henry  H.  Dean,  Glenwood,  la.,  Sec- 
retary. 

National  Conference  on  Concrete  Road 
Building^  J.  P.  Beck,  72  W.  Adams  St., 
Sec.  First  meeting  Auditorium,  Chi- 
cago, February  12-14,  1914. 

Nebraska  Cement  Users'  Association, 
Secy.-Treas.,  Frank  Whipperman, 
Omaha,  Neb.  Convention  Feb.  2-4  and 
Show  Jan.  30  to  Feb.  4,  1914,  Omaha. 

Northwestern  Cement  Products  Asso- 
ciation, J.  C.  VanDoorn,  Secretary, 
Security  Bank  Bldg.,  Minneapolis, 
Minn. 


The  Chicago  Cement  Show 

It  has  been  evident  from  the  first  that 
the  decision  of  the  Cement  Products 
Exhibition  Co.,  to  hold  but  one  show 
this  winter,  and  that  at  Chicago, 
carried  with  it  the  unqualified  support 
of  the  trade.  The  demand  for  space 
has  been  so  great  that  the  management 
has  found  it  possible  to  exercise  some 
discrimination  in  allotting  space  to  ex- 
hibitors wlio  make  displays  of  special 
interest  and  importance  to  the  in- 
dustry. With  three  months  before  the 
opening  night  of  the  Cement  Show, 
February  12,  1914,  all  but  half  a  dozen 
spaces  have  been  taken  by  exhibitors. 
This  remarkable  demonstration  of  co- 
operation and  interest  is  without  pre- 
cedent. In  previous  years  it  has  been 
the  custom  of  some  manufacturers  to 
withhold  their  applications  until  a  month 
or  two  before  the  date  of  the  show. 

The  working  out  of  the  installation 
scheme  for  the  coming  show  is  already 
under  way.  A  large  architectural  deco- 
rating concern  in  Chicago  has  been 
given  the  contract  for  the  construction 
of  the  principal  features  of  the  booths. 
Instead    of    the    usual    arrangement    of 


-posts  and  partitions,  large  figures  and 
ornamental  sign  posts  will  be  used  with 
no  partition  at  the  back  to  separate  the 
booths.  The  sign  boards  and  standards 
will  be  cast  in  plaster  according  to  an 
ornate  design  and  will  support  an  elec- 
tric light  for  each  individual  booth.  It 
is  expected  that  the  absence  of  high 
partitions  will  make  for  a  more  attrac- 
tive exposition.  The  plan  is  to  get 
away  from  displays  boxed  up  in  stall- 
like booths. 

Good  Boads  Conference 

The  national  conference  on  concrete 
road  building,  to  be  held  in  Chicago  at 
the  time  of  the  Cement  Show,  has 
caused  several  manufacturers  of  paving 
mixers  and  manufacturers  of  other  road 
Iiuilding  equipment  to  go  into  the  show. 
The  conference  will  be  attended  by  road 
men  from  all  over  the  country,  to  take 
part  in  the  three  days'  discussion  on 
the  construction  of  concrete  roads  and 
street  pavements.  Over  100.000  state, 
county  and  township  road  officials  are 
to  be  invited  to  this  conference. 

The  American  Concrete  Institute 

The  unusually  large  number  of  asso- 
ciations that  will  have  their  annual 
meetings  in  Chicago  at  the  same  time 
as  the  show  will  bring  out  a  greater 
attendance.  Pres.  Humphrey,  of  the 
American  Concrete  Institute,  states  that 
the  institute  program  will  be  more  in- 
teresting than  any  ever  given  by  the 
old  N.  A.  C.  U.  The  next  convention 
will  mark  the  10th  anniversary  of  this 
organization  and  the  directors  of  the 
institute  plan  to  make  suitable  recogni- 
tion of  the  anniversary  by  introducing 
some  new  features  at  the  convention. 


W"ithin  the  last  month  announcement 
has  been  made  that  the  annual  conven- 
tion of  the  National  Builders  Supply 
.Association  will  be  held  in  Chicago  at 
the  time  of  the  Cement  Show.  Charles 
Warner,  Wilmington,  Del.,  who  is  the 
active  president,  is  directing  the  work 
of  the  Association  and  outlining  the 
program  for  the  annual  convention.  The 
.Association  is  the  national  organization 
of  building  material  dealers  in  the  coun- 
try. The  conventions  are  always  largely 
attended  and  the  next  meeting  promises 
to  be  no  exception.  The  problems  of 
the  retailer  of  building  materials  are  to 
be  treated  from  every  standpoint.  Other 
conventions  will  be  those  of  the  Illinois 
Association  of  Municipal  Contractors, 
National  Association  of  Sand  &  Gravel 
Producers,  Interstate  Cement  Tile  Man- 
ufacturers' Association  and  the  Illinois 
Lumber  and  Builders'  Supply  Dealers' 
Association.  All  of  these  are  important 
and  active  organizations. 


Los  Angeles  is  a  firm  believer  in  the 
advantages  of  reinforced  concrete  and  is 
planning  a  viaduct  on  Fourth  St.  which 
will  cost  about  $1,000,000,  to  be  built 
almost  entirely  of  this  material. 
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Water  Tower  Construction  Presenting 
Unusual  Features 

In  the  past  feiv  years  much  attention  has  been  directed  toward  the 
most  efficient  design  of  concrete  standpipes.  When  the  ivalls  of  a  stand- 
pipe  expand,  due  to  changes  in  temperature,  pressure,  etc.,  eccentric 
stresses  are  set  up  at  the  base,  and  unless  precautions  are  taken  to  over- 
come this,  serious  defects  in  the  structure  may  develop.  At  a  meeting 
of  the  Boston  Soc.  of  Civ.  Engrs.  several  years  ago,  there  was  a  very 
complete  discussion  of  this  question,  the  various  engineers  present  bring- 
ing up  in  detail  the  methods   they  used  to  overcome  this  difficulty. 

As  a  somewhat  radical  solution  of  the  problem  the  design  described 
in  the  accompanying  notes  has  been  developed.  In  this  method  the  cyl- 
inder of  the  standpipe  is  entirely  separated  from  the  base,  being  connected 
by  a  slip  joint.  The  first  standpipe  of  this  design  is  nozv  under  con- 
struction at  Fulton,  N.   Y. 


In  an  endeavor  to  design  a  stand- 
pipe  which  would  successfully  eliminate 
the  eccentric  stresses  at  the  base  of 
the  wall  due  to  the  expansion  of  the 
cylinder  and  the  inability  of  the  base 
to  expand  proportionally,  William  Meu- 
ser,  of  the  Concrete  Steel  Engrg.  Co., 
N.  Y.  C,  worked  out  several  years 
ago  a  design  for  a  standpipe  in  which 
the  cylinder  is  entirely  disconnected 
from  the  base.  The  first  standpipe  to 
be  built  according  to  this  design,  and 
which  is  patented  by  the  Concrete  Steel 
Engrg.  Co..  is  now  under  construction 
near  the  Mt.  Adnah  Cemetery.  Fulton, 
N.  Y.  Bids  were  received  on  this  work 
Sept.  25  last,  and  the  contract  was  let 
to  the  A.  Monsted  Co.,  Milwaukee,  for 
$34.3.35.  A.  D.  Whipple  is  the  resident 
engineer  in  charge  of  the  work. 

General    Description    and    Dimensions 

The  standpipe  has  an  inside  diameter 
of  40',  and  from  bottom  to  overflow 
a  height  of  100'.  The  circular  wall  is 
18"  thick  throughout,  reinforced  with 
steel  bars.  It  rests  on  a  reinforced  con- 
crete base,  but  disconnected  from  it  by  a 
slip  joint.  The  foot  of  the  wall  will  be 
waterproofed  against  the  concrete  base 
by  means  of  a  V-shaped  gutter  to  be  fill- 
ed with  elastic  waterproofing  material. 
The  standpipe  will  be  surmounted  by  a 
dome-shaped  concrete-steel  roof  having 
a  rise  of  10'  9",  topped  with  a  lantern. 
The  total  height  of  the  structure  from 
bottom  of  base  to  top  of  lantern  will 
be  117'  1". 
FonndatloB 

The  surface  of  the  ground  before 
starting  operation  was  practically  all 
level.  The  excavation  in  general  was 
carried  about  4'  G"  below  grade  except 
at  the  rim  where  the  foundation  was 
7'  2"  deep.  Four  preliminary  test  pits 
were  dug  near  the  location  of  the  stand- 
pipe  which  indicated  that  sand  and 
gravel  would  be  found. 
HanaUngr  Concrete  materials 

The  general  specifications  state  that 
the  volumes  of  sand,  gravel,  broken 
stone,  etc.,  in  a  mixture  of  mortar  or 
concrete  shall  be  measured  loose.  Two 
grades  of  concrete  are  called  for  as 
follows : 

Grade    ,\ — 1     part     Portland    ce- 
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ment,  2  parts  sand,  4  parts  broken 
stone  or  gravel  that  will  pass  in 
any  direction  through  a  IJ^-in. 
ring,  shall  be  used  in  concrete  for 
the  base,  coping  and  gutter,  the 
roof,  battlements  and  lantern. 

Grade    B — 1    part    Portland    ce- 
ment,   1^2    parts    of    sand,    3    parts 
of   broken    stone   that   will    pass    in 
any     direction     through     a     V/z-'m. 
ring,  for  the  circular  wall. 
The    sand,    broken    stone    and    gravel 
shall    be    so    graded    that    in    all    cases 
the    cement    shall    more    than    fill    the 
voids  in  the  sand  and  the  mortar  shall 
more  than   fill  the  voids   in  the  broken 
stone  or  gravel.     If  necessary,  the  ra- 
tio of  sand  to  gravel  or  stone  may  be 
slightly   altered    so    as    to    produce    the 
maximum  density  of  concrete. 

Tlie  Concrete  Base 

The  foundation  on  which  the  stand- 
pipe  rests  is  of  grade  A  concrete,  as 
specified  above.  The  specifications  state 
that  this  concrete  base  shall  be  built 
as  continuous  work,  with  the  exception 


;i;eo«r    »-► 


and  as  soon  as  the  concrete  is  suffi- 
ciently hardened,  in  the  estimation  of 
the  engineer,  that  part  of  the  rim  of 
the  base  upon  which  the  wall  will  rest 
shall  be  covered  with  a  coat  of  graph- 
ite paste  about  Vs"  thick,  smoothed  and 
pressed  hard  onto  the  concrete.  In 
making  the  paste,  only  graphite  and  a 


a^d  n^all  coTinection 

Fig.  2 — Details  Showing  Slip  Joint  a 
Base  of  the  Standpipe 


satisfactory  mineral  oil  shall  be  used. 
Upon  this  anti-friction  paste  shall  be 
laid  a  ring  of  No.  20  sheet  copper,  ap- 
proximately  1/32"  thick  and  26"   wide, 
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Fic.  1 — Detail  of  the  Steel  Reinforcement  Used 


of  the  circular  outside  coping  and  the 
gutter  to  be  built  later.  The  upper 
surface  of  the  base  shall  have  a  wear- 
ing surface  of  1"  thick  of  mortar  com- 
posed of  1  part  of  Portland  cement 
and  11/2  parts  of  crushed  granite  or  trap 
rock.  "The  specifications  require  that 
this  surface  layer  shall  be  placed  simul- 
taneously with  the  base  and  before 
the  base  shall  have  time  to  set. 
The  Slip  Joint 

The  specifications  covering  this  point 
state  that  upon  completion   of  the  base 


in   sections  of  convenient  length,   upon 
which  the  wall  will  rest. 
The  standpipe  Wall 

As  shown  in  the  accompanying  sketch- 
es, the  standpipe  wall  is  18"  thick. 
Grade  B  concrete,  as  specified  above, 
is  called  for  and  the  wall  is  supposed 
to  be  built  as  a  monolith  from  start 
to  finish.  The  specifications  call  atten- 
tion to  the  fact  that  the  walls  have 
been  made  of  uniform  thickness  to  sim- 
plify the  form  work.  The  contractor 
had  the  option  of  building  a  section  of 
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forms  of  sufficient  height  to  allow  for 
the  continual,  gradual,  upward  move- 
ment of  forms,  as  the  concreting  pro- 
gresses, or  to  make  the  forms  in  hori- 
zontal rings,  replacing  the  lower  ring 
on  top  of  the  upper  ring  as  the  con- 
creting progresses. 

The  steel  reinforcement  is  so  de- 
signed that  a  considerable  amount  of 
it  may  be  safely  erected  before  concret- 
ing is  started.  No  so-called  waterproof- 
ing compound  is  being  used  in  the  con- 
crete, but  every  effort  has  been  made  to 
produce  the  maximum  density  of  mix- 
ture and  to  carry  on  the  concreting  proc- 
ess uniformly  around  the  entire  circum- 
ference of  the  wall  and  continuously 
until  the  entire  wall  is  completed.  As 
the  removal  of  the  forms  progresses  the 
outer  surface  of  the  wall  will  be  rubbed 
down  with  a  carborundum  brick  and 
water  satisfactory  to  the  engineer. 

ContinTioQB   Fonrinff — A   Waterproof 
Stractnre 

As  no  waterproofing  is  to  be  used,  it 
is  evident  that  it  is  desired  to  build  a 
waterproof  structure  using  Portland  ce- 
ment and  aggregate  only,  and  therefore 
the  cylinder  should  be  strictly  monolithic. 
The  contractors,  A.  Monsted  Co.,  Mil- 
waukee, make  a  specialty  of  concrete 
cylinders  of  this  description,  using  screw 
jacks  for  raising  the  forms  gradually  and 
continuously,  thus  permitting  the  pour- 
ing of  the  concrete  continuously,  so  that 
no  seams  exist  in  the  tank  walls.  The 
progress  on  the  tank  walls  has  been 
extremely  satisfactory,  as  the  100-ft. 
height  of  40-ft.  diameter  shell  was  com- 
pleted in  20  days  and  5  hrs.,  which  is 
thought  to  be  a  world's  record  for  speed 
on  this  class  of  work.  The  pouring  of 
concrete  was  carried  on  by  three  shifts 
of  men  working  8  hrs.  each  shift  and 
not  stopping  work  for  Sundays,  holi- 
days, storms  nor  any  other  cause.  The 
screw  jacks  used  are  known  under  the 
trade  name  of  "Odie"  jacks  and  are 
the  patent  of  A.  D.  Whipple,  Milwaukee. 
Wis.,  the  contractor's  engineer. 

There  has  been  a  great  deal  of  dis- 
cussion as  to  the  possibility  of  building 
waterproof  concrete  and  nearly  all  con- 
tractors have  built  occasional  examples 
of  waterproof  concrete,  but  generally  it 
has  been  thought  that  these  were  acci- 
dents. The  fact,  however,  that  satis- 
factory results  were  occasionally  realiz- 
ed proved  the  possibility,  and  both  the 
designers  and  contractors  have  been 
earnestly  working  to  secure  waterproof 
concrete,  with  the  idea  of  definitely  prov- 
ing in  their  own  minds  whether  or  not 
it  is  possible  to  guarantee  waterproof 
concrete  on  work  of  large  magnitude. 

Tlie  Elastic   Seal 

After  the  circular  wall  is  completed, 
the  V-shapped  gutter  between  the  wall 
and  the  base  will  be  thoroughly  cleaned 
ready  to  receive  the  elastic  seal."  The 
concrete  surfaces  of  the  gutter  will  be 
perfectly  dry  before  the  seal  is  ap- 
plied.    The  seal  shall  be  heated  to  350° 


*As  a  seal  the  specifications  call  for  an 
asphalt  and  mineral  oil  preparation  known  as 
"Positive  Seal  No.  24,'*  manwfaclured  by  the 
Barber  Asphalt  Paving  Co.,  Philadelphia,  Pa., 
or  equal  thereto 


F.  and  not  over  400°  F.  and  will  be 
poured  into  place  at  as  near  the  prop- 
er temperature  as  possible.  It  should 
not  be  allowed  to  stand  in  the  kettle 
for  any  length  of  time.  The  seal  will 
be  poured  all  around  the  standpipe  at 
a  gradually  increasing  height  until  the 
V-shaped  gutter  is   entirely   filled. 


The  Bool 

The  reinforced  concrete  dome-shaped 
roof  calls  for  the  Grade  A  concrete,  as 
specified  above.  The  concrete  will  be 
cast  continuously  in  a  monolithic  slab. 
The  outside  or  upper  form  shall  be 
removed  as  soon  as  practicable  and  the 
surface   rubbed   smooth   with  carborun- 
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Fio.  3 — Veriicl  Section  of  a  Co.vcreie  Standpipe  at  Fulton,  N.  Y. 
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dum'  stone  and  water.     Afterwards  the  Following  is  a  summary  of  the  qiian- 

surface  will  be  given  a  coat  of  cement      tities     of     material     required     for     this 
wash.  standpipe : 

SUMIHRY    OF    Qu.\NTITIES     - 

Items  Quantities 

1  Excavation    460  cu.  yds. 

2  Floor  Concrete,   1:2:4 164 

3  Circular  Wall  Concrete,   1:154:3 732         |; 

4  Dome  and  Coping  Concrete,   1:2:4 80 

5  No.  20  (.032")   Sheet  Copper,  283  s.   ft 410  lbs. 

6  Asphaltic   Combination    Seal.    177   gals 1,500     " 

7  Graphite  Paste   for   Slip    Toint 75     " 

8  18-in.  C.  I.  Water  Pipe,  i-12.0'  lenpth,  l-Vi  bend 3,200     " 

9  Reinforcing    Bars,    estimated    weight+5% 264,900     " 

10  Angle    Posts  10,300  " 

11  !4"<ft  X  2W"  U  Bolts  for  I'A-in.   Bars 1,650  pes. 

12  5i"rf,  X  25^"  U  Bolts  for  15i-in.  Bars 800  " 

13  H"(t,  X  5'4"  Special  Clamps  for  Splices 1.4.iO  " 

14  Ladder 2.233  Ihs. 

15  Manhole  Frame  and  Cover pes. 

16  6-in.    Drain    Pipe 1  " 


A  Concrete  Building  Disaster  in 
Cedar  Rapids,  la. 


The  middle  of  Xovemlier  seems  to  be 
a  dangerous  time  for  concrete  building 
construction.  With  but  one  e.xception 
in  the  last  four  years  have  we  been 
able  to  send  the  December  number  to 
press  without  recording  a  failure.  Nov. 
22,  1910,  a  building  under  construction 
for  the  Hencke  Furniture  Co.,  Cleve- 
land, collapsed,  killing  four  men  and  in- 
juring seven.  This  was  recorded  in 
Concrete  Engineering  for  Dec,  1910. 
Nov.  1:5,  1912,  a  rear  section  of  the  roof 
of  a  garage  being  erected  for  Thos. 
Cowhey,  Detroit,  collapsed,  killing 
three  men.  This  was  recorded  in  Cox- 
crete-Cement  Age  for  Dec,  1912.  Nov. 
14,  191.').  the  rear  section  of  the  Stark- 
Lyman  Building,  Cedar  Rapids.  la.,  col- 
lapsed and,  according  to  present  reports. 
seven  men  were  killed. 

This  building,  which  is  being  erected 
for  the  Stark-Lyman  Co.,  by  Lauritzen 
&  Wasson,  general  contractors,  Water- 
loo, la.,  is  a  seven-story  all-reinforced 
concrete  building.  It  is  00'  wide  by  140' 
long.  The  section  that  failed  was  the 
rear  40',  or  an  area  of  40'  x  60'.  For 
the  floor  construction  a  combination  of 
tile  and  concrete  joists  is  used.  Two 
rows  of  columns,  approximately  20' 
apart,  and  the  two  rows  of  wall  columns 
support  the  interior  of  the  structure. 
The  girders  run  across  the  buildin.?. 
dividing  the  building  into  a  series  of 
transverse  bays  60'  long,  with  20- ft. 
center  to  center  span. 

The  building  was  planned  by  H.  J. 
Bishop,  who  was  in  charge  of  the  con- 
struction at  the  work  of  the  Corn  Prod- 
ucts Co.,  Argo,  111.,  in  1909.  Maybery 
&  Co.,  Cedar  Rapids  architects,  made 
the  drawings.  Before  the  work  started 
Ernest  McCullough,  cons,  cngr.,  Chi- 
cago, checked  over  the  reinforced  con- 
crete design  which  was  furnished  by 
William  B.  Hough  &  Co.,  Chicago,  who 
also  furnished  the  reinforcing  materials. 
In  justice  to  Mr.  McCullough,  it  should 
be  pointed  out  in  detail  just  what  his 
connection  with  the  design  of  this  build- 
ing was.  The  owners  purchased  the 
steel  directly  from  Wm.  B.  Hough  Co., 
and  according  to  their  design,  which  fol- 
lowed specifications  given  to  the  steel 
salesman  by  the  owners'  engineer,  Mr. 

'Carborundum  Co.,  Niagara  Falls,  N.  V. 
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Bishop,  .\fter  this  steel  was  on  the 
ground,  as  an  added  precaution,  the 
plans  were  sent  to  Mr.  McCullou.gh. 
who  found  that  the  designer  had  fol- 
lowed the  specifications  and  that  the 
design  was  consistent  tliroti','houl  and 
the  details  were  good. 

Specification  Bequirements 

The   specifications   called    for   stresses 


as  follows  :  Steel  in  tension,  20,000  lbs. 
per  sq.  in. ;  concrete  in  compression  due 
to  bending,  750  lbs.  per  sq.  in. ;  con- 
crete in  direct  compression,  600  lbs.  per 
sq  in. ;  deformation  ratio,  15 ;  shear  on 
the  concrete,  40  lbs. 

The  specifications  called  for  the  fol- 
lowing live  loads  per  sq.  ft. :  sidewalk, 
250  lbs. ;  first  floor,  125  lbs. ;  remaining 
floors,  95  lbs.;  roof,  55  lbs.  These  loads 
are  in  addition  to  the  weight  of  the 
slab. 

Progress  of  Work 

The   construction  had   proceeded  uni- 
formly since  the  work  .started.     Follow- 
ing is  a  schedule  of  the  floors  as  poured : 
4th  floor  poured  Oct.    4, 
5th  floor  poured  Oct.    13, 
6th  floor  poured  Oct.    23,    ^ 
Tth  floor  poured  Nov.  1. 
When    the    disaster   occurred.    Nov.    14, 
tlie  niof  was  being  poured  and  concrete 
was  being  placed  in  the  rear  bay  above 
a  point  where  the  failure  probably  origi- 
nated    The  contractors  state  that  three 
complete    sets   of    forms   were   used   on 
the  work,  which  would  indicate  that  the 
forms  were  taken   out    from  under  the 
fifth  floor  to  center  up  the  roof,  leaving 
the  slab  on  the  fifth  floor,  poured  Oct. 
13,  without  support.     It  is  stated,  how- 
ever, that  the  shores  were  in  place  under 
the   beams   of    the    fourtli    and    the    5th 
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floor,    although    the    slab    supports    had 
been  taken  out. 

The  following  notes  show  the  report 
of  the  Weather  Bureau  for  minimum 
temperature?  in  Cedar  Rapids  from  Oct. 
1  to  X         '  " 


Temper, 

,K  Rapids,  Ia.,  Oct 

1    TO 

.Nov.   14,  1913 

Date 

.Maximum     M 

nimum 

Mean 

Oct.       1 

74 

50 

62 

2.... 

69 

43 

56 

3.... 

SO 

43 
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4 

69 

60 
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*'        5 

79 

63 

71 

C 

79 

57 
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6(i 

53 
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54 
59 

9 

79 

69 

••      10 

7S 

39 

5S.5 

38 
46 

"       12 

70 

58 

"       13 

77 

48 

67.5 

"      14 

76 

50 

53 

62 

45 
43 

"      16.... 

47 

45 

35 
34 

"      IS 

54 

44 

"      19 

43 

32 

37.5 

"      20 

39 

22 

30.5 

"      21.... 

37 

24 

30.5 

"      22 

40 

27 

33.5 

•'      23 

54 

28 

41 

"      24.... 

62 

34 

48 

•'      25 

62 

39 
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"      26 

42 

27 

34 

"      27,... 

44 

25 

34.5 

"      28.... 

47 

27 

37 

28 
20 

"      30 

35 

27.5 

"      31 

40 

21 

30.5 

an 

37 
31 
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57 

44 

4 

48 

28 

38 

55 

33 
47 
35 
26 

20 
IS 

59 

53 

.      39 
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"         9 

40 

30 

■•      10.... 

32 

25 

"      11 

43 

18 
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"      12 

61 

31 

46 

"      13.... 

4  5 

30 

37.5 

'•      14 

44 

30 

37 

From  the  best   information   available 
now  it  would  seem  as  though   no   pre- 


cautions were  taken  to  guard  against  the 
elTect  of  temperatures  while  the  con- 
struction was  going  on. 

The  Collapse 

When  the  floor  started  to  go  it  went 
very  quickly  and  the  men  on  the  roof 
were  carried  down  with  the  wreckage. 
William  Lowe,  the  contractors'  super- 
intendent, and  the  foreman,  were  among 
the  killed. 

In  the  wild  anxiety  to  get  at  the 
bodies  and  rescue  any  workmen  who 
might  be  still  alive,  most  of  the  debris 
was,  of  course,  removed  before  engi- 
neers from  Chicago  could  reach  the 
city.  An  oxy-acetylene  flame  was  em- 
ployed successfully  to  cut  the  reinforc- 
ing. 
Explanations  of  Failure 

There  are  three  possible  explanations 
of  the  failure,  which  are  offered  at 
present.  H.  J.  Bishop,  superintending 
engineer  for  the  owners,  states  that  the 
forms  under  the  roof  broke.  It  is  also 
stated  that  it  may  have  been  due  to  a 
failure  in  foundation;  old  residents  of 
the  city  claim  that  there  is  an  old  filled- 
in  water  course  under  part  of  the  build- 
ing that  failed.  Another  suggestion  is 
that  there  may  have  been  a  possible 
failure  of  the  slab  in  the  center  of  the 
bay  on  the  fifth  floor,  which  was  poured 
Oct.  13.  A  concrete  building  when  it  is 
being  rushed  to  completion  as  this  build- 
ing was  and  at  that  particular  time  of 
the  year,  is  very  much  like  a  house  of 
cards ;  failure  of  a  smaller  portion  of 
the  floor  slab — say  on  the  fifth  floor — 
would  immediately  cause  the  failure  of 
all  work  directly  above  it  in  a  terribly 
cumulative  manner,  for  each  floor  above 
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js  weaker  than  the  one  below,  and  then, 
with  constantly  increasing  violence,  the 
failure  is  spread,  until  the  entire  struc- 
ture is  sucked  down  into  a  tangled  mass 
of  wreckage. 

Iiessons  Txova  the  Failure 

It  is  impossible  at  this  time  to  point 
out  what  might  have  been  the  cause  of 
this  failure;  it  is  much  more  to  the 
point  to  emphasize  the  great  need  of 
caution  and  extra  care  in  handling  con- 
crete as  the  cold  weather  approaches. 
On  winter  concrete  work,  every  precau- 
tion is  taken  and  failure  is  almost  elimi- 
nated, but  it  is  along  in  the  fall  months 
when  the  nights  are  cold  and  the  aggre- 
gate may  be  wet  that  setting  is  delayed, 
and  e.xtra  precautions  must  be  taken. 

The  part  of  the' building  still  standing 
is  apparently  uninjured  and  from  all  in- 
dications the  concrete  has  been  handled 
in  a  workmanlike  manner. 

Additional  Notes  on  the  Stark-Lyman 
Building  Failure 

Since  the  above  notes  were  prepared 
the  following  comment  by  an  engineer 
thoroughly  familiar  with  the  work  have 
been  received.  It  is  a  running  comment 
on  the  above  paragraphs  and  on  the  dis- 
aster as  a  whole: 

It  can  be  stated  definitely  that  there 
were  on  forms  under  the  fifth  floor 
which,  consequently,  was  carrying  the 
weight  of  the  sixth  floor  and  the  seventh 
floor.  This  imposed  on  the  fifth  floor  a 
superimposed  weight  of  about  150  lbs. 
per  sq.  ft.  Assuming  that  the  weight  of  the 
forms  and  the  centering  equaled  the 
dead  load  on  this  floor,  it  can  be  seen 
that  the  floor  was  loaded  to  about 
double  the  design  load,  which  would 
stress  the  steel  at  about  40.000  lbs.  and 
the  concrete  at  about  1,500  lbs.  From 
the  appearance  of  the  concrete  at  the 
time  of  the  accident  it  is  to  be  doubted 
very  much  if  it  had  an  ultimate  strength 
of  1,500  lbs.  With  this  load  on  the 
fifth  floor,  concreting  operations  be- 
gan on  the  roof,  with  their  terrible  re- 
sult. From  the  best  information  avail- 
able it  is  believed  that  the  fifth  floor 
gave  way  first.  In  conversation  with 
workmen  who  were  on  the  sixth  and 
seventh  floors  and  on  the  roof,  and 
who  managed  to  escape,  the  reports 
seem  unanimous  that  the  floors  gave 
way  below  them,  and  the  failure  did  not 
originate  above. 

The  theory  that  a  shore  snapped  un- 
der the  roof  load  should  not  be  enter- 
tained. The  breaking  or  bending  of 
one  shore  or  the  giving  way  of  a  few 
form  boards  would  result  in  pouring  a 
little  wet  concrete  over  the  floor  below, 
a  damage  which  could  easily  and  quick- 
ly be  repaired.  To  say  that  the  giving 
way  of  roof  forms  caused  the  accident 
would  mean  that  each  and  every  post 
under  the  roof  gave  way  simultaneously, 
a  manifestly  absurd  supposition.  A 
careful  examination  of  the  illustration 
will  indicate  some  shores  on  the  fourth 
floor.  They,  however,  were  under  the 
beams  and  not  under  the  slab.  If  there 
had  been  centers  under  the  slab  of  the 
fourth   floor   as   there   were   under   the 
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fifth,  the  accident  might  not  have  hap- 
pened. 
Possibility  of  Column  Tailure 

It  has  been  suggested  that  a  column 
might  have  collapsed,  but  a  careful  in- 
vestigation of  the  column  stresses  shows 
that  if  the  concrete  at  the  time  of  fail- 
ure had  been  good  for  only  1,000  lbs. 
per  sq.  in.,  the  columns  were  safe.  The 
columns  between  the  fourth  and  the  fifth 
floors  became  long  slender  columns 
when  the  fifth  floor  gave  way,  and  under 
such  circumstances,  of  course,  they 
failed. 
Sills   for  Shores  Essential 

The  vital  point  in  the  failure  seems 
to  be  that  the  load  of  the  shores  on  the 
fifth  floor  was  not  uniformly  distrib- 
uted by  resting  the  verticals  on  wide, 
heavy  planks  laid  across  the  concrete 
joists.  As  it  was,  small  blocks  were 
used  under  each  shore.  This  resulted 
in  concentrated  loads  about  4'  o.  c.  each 
way  over  the  floor,  amounting  to  about 
2.200  lbs.  load  per  individual  shore  on 
the  fifth  floor.  This  would  give  a  punch- 
ing action  to  the  shore  very  destructive 
to  green  concrete. 
The  Verdict 

The  coroner's  verdict,  which  was 
announced  Nov.  25,  is  to  the  effect  that 
the  building  failed  because  the  work  was 
pushed  too  rapidly ;  considering  weather 
conditions,  the  concrete  was  not  given 
time  to  set  and  forms  were  removed 
too  soon. 

The  failure  can  be  charged  to  the 
time  of  the  year  and  the  lack  of  pre- 
cautions to  guard  against  the  effect  of 
temperature  in  slowing  up  the  setting 
action  of  the  concrete.  Even  if  the 
stresses  advised  by  the  Joint  Commit- 
tee had  been  used  the  disaster,  under 
the  circumstances,  would  have  occurred. 
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An  Analytical  Study  of  Com- 
position Floors'' 

BY  H.  M.  HOOKERt 

These  notes  are  the  issue  of  a  two 
years'  investigation  of  composition 
flooring  involving  a  personal  study  of 
work  and  manufacturing  methods  in  the 
U.  S.,  Germany,  France,  England,  Bel- 
gium and  Austria.  They  aim  in  some 
measure  to  serve  two  main  purposes, 
to  spread  more  accurate  information  as 
to  composition  flooring  and  its  charac- 
teristics, and  to  provoke  and  stimulate 
a  much  more  careful  and  scientific  study 
of  flooring  problems. 

For  the  last  half  century  an  improved 
flooring  and  surfacing  material  has  been 
steadily  sought  in  every  civilized  coun- 
try. Many  chemists  and  workers  in 
Germany,  in  the  U.  S.  and  in  other 
countries  have  seen  bright  prospects  for 
progress  in  the  use  of  magnesia  cement 
products,  and  particularly  in  Germany 
have  worked  with  varying  success 
toward  a  more  and  more  perfect  floor- 
ing surface.  The  result  is  the  so-called 
composition  flooring  that  is  rapidly  ex- 
tending in  use  today. 

History 

The  history  of  this  material,  like  that 
of  many  another,  has  been  one  of  ap- 
parent early  success,  failure,  disappoint- 
ment, advance  and  ultimate  commercial 
success.  The  basic  process  was  worked 
out,  or  at  least  given  to  the  world,  in 
1866,  by  Stanislaus  Sorel  of  Paris, 
France,  who  then  took  out  patents  on 
a  cementing  material  composed  of  mag- 
nesia and  chloride  of  magnesium  as  the 
two    chief    ingredients    to    which    other 


Concrete  Houses  at  Midland 
At  Midland,  Pa.,  the  Crucible  Steel 
Co  is  casting  all-concrete  cottages  using 
steel  forms  with  batch  mixers  and 
gravity  chutes.  The  system  of  steel 
forms  used,  developed  by  F.  D.  Lambie. 
pres.  The  American  Bldg.  Corp.,  N.  Y. 
C.,  consists  essentially  of  steel  plates  12" 
wide  and  8'  or  more  high.  The  floors 
are  cast  using  the  same  steel  plates, 
horizontal  structural  steel,  channels  or 
angles  and  ledgers.  The  houses  being 
cast  at  present,  are  the  first  group  of  an 
extensive  development. 
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experiment  and  effort.  From  Sorel's 
basic  compound  they  have  developed  a 
permanent  floor  surface  by  the  addition 
and  treatment  of  different  ingredients. 
Some  120  different  chemicals  and  some 
88  formulas  have  been  tried  out  coin- 
mercially  in  this  country  alone.  It  is 
mainly  due  to  the  German  chemists, 
however,  that  a  really  desirable  com- 
mercial material  has  been  evolved. 
Gradually,  through  improvement,  fail- 
ure and  .Tgain  improvement,  the  border 
betwcer  a  doubtful  aid  a  reallv  de- 
sirable flooring  material  was  crossed. 
This  occurred  about  seven  years  ago, 
and  since  that  time  most  of  the  Ger- 
man manufacturers,  and  there  are  now 
150  of  them,  some  of  the  English  and 
the  American  manufacturers  have  been 
furnishii.g  a  durable,  desirable  mate- 
rial 

General   Description  of  Composition 
riooring' 

Composition  flooring  is  a  light-\yeight, 
fireproof,  resilient  covering.  It  is  laid 
plastic,   usually  about   1/2   in.   thick,   and 
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Fic    2— Relative  V.m.uf.s  of  Nineteen  Floor- 
ing Materials  for  Average  Conditions 
Regardless  of  Cost 

powdered  substances  could  be  added. 
Somewhat  later  "Sorel  Stone"  was 
widely  hailed  as  a  valuable  addition  to 
the  building  resources  of  our  own  and 
other  countries.  Experience  and  use, 
however,  make  it  clear  that  the  weather- 
ing and  enduring  properties  necessary, 
particularly  for  exterior  use,  were  miss- 
ing and  Sorel  Stone  failed  of  its  early 
promise.  It  was  not  there  with  the 
staying  qualities.  But  chemists,  manu- 
facturers and  workers  had  been  given  a 
suggestion,  a  working  basis   for  study, 
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o     3 — Typical    Composition    Flooring    and 
Base  Installation  on   Concrete  Floor 


sets  in  a  few  hours  into  a  seamless, 
tough,  warm  and  rather  quiet  mass;  in 
appearance  and  feel  not  unlike  high- 
grade  battleship  linoleum.  Its  joint- 
less  character  and  comparative  freedom 
from  cracks  due  to  warping,  uneven 
settlement  and  vibration  of  buildings 
give  it  special  sanitary  value.  It  is  laid 
over  wood,  metal,  or  concrete,  and  ad- 
heres firmly  thereto.  It  appears  in 
many  colors  and  coml)inations  of  color 
from  black  to  a  light  pearl  gray.  Prob- 
ably 98%  of  the  work,  however,  is 
red,  buff,  or  gray.  In  general,  colors 
other  than  these  three  are  utilized  for 
borders,  ribbons  and  special  designs 
only.  Mineral  pigments  are  used  al- 
most universally,  and,  except  in  the 
blues  and  greens,  the  colors  are  fast. 
Blues  and  greens  in  the  course  of  years 
fade  to  much  lighter  shades  than  when 
first  installed.  This  fading  detracts 
somewhat  from  the  appearance  of  the 
work,  but  does  not  accompany  any  ap- 
preciable  deterioration   in   wear  or  life. 

Field  of  Use  and  IJsefnlnesB 

From  the  start  magnesia  cement  floor- 
ing has  attracted  attention  primarily  be- 
cause of  its  sanitary  qualities.  These 
it  combines  with  a  warmth,  resilience 
and  degree  of  quietness  not  possessed 
by  concrete,  tile  or  tcrrazzo.  It  was 
first  installed  in  hospitals,  schools,  asy- 
lums,  public  and   semi-pul)lic   buildings. 
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Its  use  in  buildings  of  this  character 
has  extended  more  and  more  rapidly 
during  the  past  few  years  so  that  there 
are  today  probably  not  less  than  6,000 
such  installations  in  this  country.  It 
was  then  laid  and  tried  out  with  a 
favor  that  has  steadily  gathered  mo- 
mentum in  other  places  where  cleanli- 
ness has  been  a  chief  desideratum.  I 
refer  to  restaurants,  dairies,  candy  fac- 
tories, hotels  and  the  service  parts  of 
residences. 

To  enumerate  all  of  the  classes  of 
buildings  in  which  it  has  been  used 
with  some  satisfaction  would  be  to  men- 
tion practically  every  type  of  fireproof 
building  in  existence.  The  following 
are,  however,  types  in  which  it  has  to 
date  demonstrated  great  usefulness: 
hospitals,  schools,  institutions,  power 
plants,  stores,  dairies,  restaurants,  hotels, 
industrial  plants,  firehouses,  garages  and 
th  service  parts  of  residences. 

It  is  extensively  used  for  wainscot, 
base,  both  treads  and  risers  of  stairs, 
trim  and  even  ceiling.  It  is  as  a  floor- 
ing, however,  that  such  a  material  is 
subjected  to  the  severest  use,  and  for 
this  reason  the  discussion  will  be  con- 
centrated upon  its   floor  value. 

Physical   Characteristics   and  Properties 

Manifestly  the  usefulness  of  any 
flooring  material  rests  in  its  physical 
characteristics  and  properties.  The  en- 
gineer or  architect  who  chooses  wisely 
narrows  his  option  to  proved  materials. 
He  then  applies  common  sense  and 
makes  a  more  or  less  thoughtful,  con- 
sidered selection  of  the  material  which 
will,  according  to  the  data  available, 
best  answer  his  purposes.  If  he  has 
been  even  slightly  thorough  he  has 
faced  many  factors,  each  of  inconstant 
value,  varying  with  the  use  to  which 
the  flooring  is  to  be  subjected,  but  each 
of  which  must  none  the  less  play  its 
part  more  or  less  consciously  in  the 
final  determination.  What  are  the 
properties  that  he  must  weigh  in  an 
even  semi-scientific  aonraisal  ?  I  find 
no  less  than  18  important  factors.  They 
are: 

1.  Cleanliness — Sanitary    Character- 

istics. 

2.  Quietness. 

3.  Immunity   from   Abrasion. 

4.  Resilience. 

5.  Immunity  from  Slipperiness. 

6.  Appearance. 

7.  Degree  Waterproof. 

8.  Plasticity. 

9.  Warmth — Thermal    Insulation. 

10.  Life — Immunity     from     Deteriora- 

tion  with   Age.  . 

11.  Degree   Acid-proof. 

12.  Degree  Alkali-proof. 

13.  Fire-resistance. 

14.  Elasticity. 

15.  Crushing    Strength. 

16.  Structural  Strength. 

17.  Immunity     from     Expansion     and 

Contraction. 

18.  Lightness. 

Under  some  conditions  appearance  is 
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of  prime  importance;  under  others, 
cleanliness ;  under  others,  freedom  from 
abrasion.  But  for  the  great  majority 
of  flooring  conditions  the  relative  value 
of  each  factor  corresponds  to  its  place 
in  the  above  list.  A  closer  relative 
valuation  is  to  be  found  in  Table  No.  1. 
The  above  table  represents  a  valua- 
tion placed  upon  each  characteristic 
after  weighing  it  under  14  standard  con- 
ditions of  use  in  restaurants,  toilets. 
factories,  hospitals,  schools  and  resi- 
dences. No  doubt  every  thoughtful  ap- 
praiser will  use  slightly  different  figures. 
The  general  results,  I  believe,  closely 
approximate    those    here    given. 


In  the  discussion  19  flooring  materials 
have  been  ranked  in  IS  different  rela- 
tions. But  what,  summing  it  all  up. 
is  the  relative  worth  of  each  flooring 
material  under  conditions)  of  normal 
usage?  What  value  must  we  assign 
to  each?  Manifestly,  the  figure  will 
vary  with  the  use  to  which  the  floor 
is  to  be  subjected,  and  any  floor  prob- 
lem should  be  weighed  with  its  spe- 
cial conditions  in  mind.  Most  floors 
will  approximate  one  of  the  fourteen 
types  already  discussed.  In  that  event 
if  my  appraisals  are  just,  the  computing 
of  the  value  of  each  flooring  material 
for  the  place  is  merely  a  matter  of 
arithmetic.  (See  Table  No.  2.)  These 
data  yield  the  following  batting  aver- 
ages : 

At  the  first  glance  it  may  be  some- 
what startling  to  note  that  even  regard- 
less of  cost  composition  flooring  ranks 
above  all  competitors  and  some  9% 
above  cork  tile,  its  nearest  rival.  Were 
it  a  freak,  or  an  old  materia!  adapted 
to  a  new  use,  this  would  be  indeed 
surprising.  But  under  the  conditions 
of  its  birth  and  growth  it  is  but  nat- 
ural. Composition  flooring  is  the  is- 
sue of  prolonged  scientific  effort.  The 
properties  most  to  be  desired  in  a  floor- 
ing were  repeatedly  determined  and 
checked  by  analysis,  observation  and 
experiment.  A  wide  range  of  materi- 
als possessing  these  properties  was  as- 
sembled in  different  proportions.  The 
synthetic  building  up  of  a  composite 
material  possessing  a  happy  blend  is 
the  outcome.  Composition  is  the  result 
of  a  successful  attempt  to  jump  its 
competitors'  liabilities  while  bringing 
their  assets  into  chemical  bond.  It  is 
not  the  product  of  one  brain  or  of  one 
year,  but  the  issue  of  a  number  of  years 
of  effort  on  the  part  of  several  hundred 
chemists  and  several  thousand  workers 
under  varied  conditions  in  many  coun- 
tries. 

Conclusion:  Composition  flooring  is 
the  issue  of  scientific  effort  to  incor- 
porate in  a  flooring  the  physical  char- 
acteristics most  to  be  desired  for  any 
given  conditions.  It  is  already  a  val- 
uable material.  Like  steel,  concrete  and 
artifificial  slate  for  many  purposes,  it  is 
of  greater  value  than  any  of  its  ingred- 
ients. How  rapid  its  extension  in  use 
will  be  and  what  integral  improvements 
the  future  has  in  store  depend  upon 
many  factors.  Practically  everyone  who 
has  given  it  careful  study  is  convinced 


that  it  will  soon  be  generally  recog- 
nized and  extensively  used  as  one  of 
the  valuable,  standard  building  assets 
of  this  country  and  the  world. 


Concrete  Block  Silo  to  Hold  325 
Tons  Cost  $625 

The  Charles  Kline  silo,  shown  in  the 
accompanying  illustration,  is  18'  in 
diameter  by  48'  in  height.  It  is  built 
from  8-in.  continuous  air  space  anchor 
block''  and  plastered  on  the  inside  with 
a  thin  coat  of  cement  mortar  and  brush- 
coated  with  clear  cement  similar  to  first- 
class  cistern  construction.  It  is  rein- 
forced with  Yi-'m.  twisted  steel  rods 
every  8",  and  it  has  steel  doors  and 
door  frames  and  ladder  attachment.' 
The  doors  are  perfectly  smooth  on  the 
inside,  hinged,  and  swing  inward.  Size 
of  the  doors  is  2'  x  3',  made  from  V^-m. 
steel,  and  between  the  steel  door  proper 
and  the  jamb,  which  is  of  1"  x  1",  quar- 
ter-in. angle,  there  is  a  cushion  of  J^" 
of  ground  cork.  When  the  doors  are 
locked  with  eccentrics  they  are  air-tight 
as  well  as  water-tight. 

The  roof  on  the  silo,  is  built  of  rein- 
forced concrete  4"  in  thickness,  rein- 
forced with  %-m.  twisted  steel  bars 
every  6",  running  around  the  roof.  The 
steel  bars  are  held  in  position  by  flat 
spacing  bars  and  are  held  1"  from  the 
wood  frame.  Height  of  the  roof  in 
center  is  5'.  The  coping  stone  is  made 
16"  wide,  2'  in  length  and  4"  in  thick- 
ness. The  silo  holds  325  tons  of  silage 
and  it  took  35  acres  of  heavy  corn  to 
fill  it.  The  silo  starts  4'  below  the 
ground  level.  Its  cost  complete  was 
$625. 

'Anchor    Concrete    Stone    Co.,    Rock    Rapids, 
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New  Equipment,  Methods 
and  Materials 


Tlie  forward  proeress  of  any  industry  Is  measured  by  th» 
tools  witli  which  it  works,  and  the  engrineer-manufacturer* 
who  are  developing-  new  and  better  methods  and  materials, 
merit  recognition  and  co-operation.  In  this  department  arc 
published  brief  descriptions  of  the  new  developments  of  th* 
field 


An  Automatic  Water  Tank  for 
the  Small  Batch  Mixer 

The  water  tank  on  the  "Wonder"  mix- 
ers, manufactured  by  the  Waterloo  Ce- 
ment Machy.  Corp.,  Waterloo.  la.,  is 
connected  with  city  water  pressure  at  H  as 
shown  in  the  illustration.  The  pull  of  a 
lever  within  easy  reach  of  the  operator 
opens  the  3-way  valve  /  and  fills  the  tank. 
Reversing  the  lever  shuts  off  the  supply 
and  discharges  the  contents  of  the  tank 
into  the  mixer.  When  the  tank  is  empty 
the  lever  is  reversed  and  the  tank  re- 
fills for  the  next  batch.  The  amount 
of  water  wanted  for  each  batch  may 
be  regulated  by  raising  or  lowering  the 
tank  at  the  graduated  scale  /.  The 
higher  the  tank  is  tilted  on  this  scale, 
the  less  water  will  be  fed  into  the  mixer. 
Once  set,  it  is  unnecessary  to  shift  the 
angle  of  the  tank  unless  it  is  desired  to 
change  the  quantity  of  water  per  batch 
of  concrete.  When  city  water  pressure 
is  not  available  a  rotary  pump  is  pro- 
vided and  connected  with  the  gasoline 
engine.  A  relief  valve  in  the  top  of  the 
tank  takes  care  of  surplus  water,  which 
is  conducted  by  hose  back  to  the  barrel 
or  other  source  of  supply. 

This  tank  measures  the  water  for  each 
batch  accurately  and  positively.  It 
effects  great  saving  of  time  over  old 
methods  and  insures  absolutely  uniform 
concrete.  When,  as  often  happens, 
work  is  started  in  the  morning  with  wet 
sand,  and,  later  on,  dry  sand  is  en- 
countered, the  tank  is  easily  adjusted  to 
changed  conditions,  and  uniformity  of 
the  concrete  is  thus  preserved. 


Automatic  Watir   Miaslbing  Tank 
December,  n/ij 


New  Features  in  Small  Batch 
Mixers 

Two  improvements  of  value  in  its 
line  of  concrete  mixers — the  "Little 
Wonder  Five"  and  the  "Wonder  Ten'' 
— are  announced  by  the  manufacturer, 
the  Waterloo  Cement  Machy.  Corp . 
Waterloo,  la.  The  most  important  of 
these  is  the  new  power  loading  attach- 
ment. In  the  construction  of  this  the 
supporting  steel  frame  is  strong,  of 
small  height  and  well  braced.  The 
bucket  or  scoop  rests  at  the  ground 
level  for  loading  by  shovels  or  bar- 
rows. The  bucket  is  raised  and  lowered 
by  a  w-irc  cable  attached  to  a  heli.x 
clutch  hoist,  and  thence  through  sheaves 
at  the  top  of  the  loader  frame  and  at 
the  shackle-bar.  The  bucket  can  be 
held  in  suspension  at  any  point,  whether 
loaded  or  empty,  by  means  of  a  brake. 

Operation  of  Side  Xioader 

In  operation  tlic  sand  and  stone  are 
shoveled  or  dumped  into  the  bucket  in 
proportions  proper  for  the  batch  and 
the  cement  added.  The  pull  of  a  lever 
then  raises  the  bucket  to  almost  an 
inverted  position  and  the  contents  are 
discharged  into  the  drum.  Owing  to 
the  very  wide  mouth  of  the  drum,  it 
is  unnecessary  to  choke  or  narrow  down 
the  neck  of  the  loader  bucket,  with  the 
result  that  the  material  slides  easily 
and  rapidly  into  the  drums  without  pok- 
ing or  pounding.  This,  in  itself,  i- 
a  valuable  feature. 
-■Ml  control  levers 
are  within  easy 
reach  of  the  opera- 
tor. The  loader 
bucket  docs  not  im- 
pede movement 
about  the  job  as  it 
can  be  elevated  to  a 
nearly  vertical  posi- 
tion for  this  pur- 
pose. The  bucket  is  |^| 
.ilso  easily  detach- 
.ilile    for   shipment. 

By  reason  of  the 
light  weight  and 
easy  portability  of 
these  mixers,  it  i-^ 
often  possible  i" 
discharge  the  con- 
crete directly  into 
the   forms.     In  this  < 

event      the      facility         Genebal  View  o 


and  speed  of  the  work  with  a  machine, 
equipped  with  this  power  loader,  are 
quite  remarkable.  The  extra  initial  in- 
vestment required  for  the  power  loader 
appears  to  be  one  that  returns  large 
dividends  to  the  purchaser. 


The  Hydrozo  Paint  Mfg.  Co.,  Kan- 
sas City,  Mo.,  has  completed  arrange- 
irents  with  the  Standard  Paint  and  Var- 
nish Co.  Ltd.,  Windsor,  Ont.,  whereby 
the  latter  will  manufacture  Hydrozo 
in  Canada  to  meet  the  Canadian  de- 
mands for  this  material.  "Hydrozo"  is 
a  non-o.\idizing  mineral  wax  prepara- 
tion which  is  applied  to  concrete  sur- 
faces as  paint  in  a  gasoline  or  naphtha 
solution.  Applied  in  this  way  it  de- 
velops to  a  considerable  depth,  the  man- 
ufacturers state,  a  permanent  non-cap- 
illary condition  of  the  concrete  sur- 
face. This  material  is  being  used  suc- 
cessfully on  structures  of  many  types. 


Stone  Carriers.  Ruggles  Macli.  Co.,  Poult- 
ney,  Vt.,  10"  x  7",  paper  bound.  30  pp.,  illust. 
This  pamphlet  describes  in  detail  an  aerial 
carrier.  These  cable  carriages  are  used  ex- 
tensively in  slate  and  stone  quarries  for  hand- 
ling material  and  will  run  by  gravity  on  an 
inclination  of  15%.  With  the  automatic 
feature  this  carrier  will  lift  a  load  from  any 
depth  up  to  the  cable,  the  carriage  is  placed 
automatically,  released  and  proceeds  by  grav- 
ity to  the  desired  spot,  where  the  load  is  auto- 
matically dumped  from  either  a  box  or  skip. 
The  essential  features  of  this  carrier  are  de- 
scribed in  detail  and  many  interesting  notes 
on    its   oiicralioii    are   pivcn. 
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A  Water   Heater  for  Cold 
Weather  Work 

]n  handling  concrete  work  in  cold 
weather  it  is  customary  to  heat  the 
water  used  for  mixing  the  concrete, 
and  while,  heretofore,  it  has  been  usual 
practice  where  steam  was  available  to 
run  a  steam  line  into  the  barrel  of  water, 
letting  it  exhaust  near  the  bottom,  yet 
with  our  modern  side-loading  mixers 
and  automatic  water  measuring  tanks, 
some  other  methods  of  heating  the  water 
should  be  available.  The  accompanying 
illustrations  show  the  "Starwal"  heater 
for  concrete  mixers  and  for  any  place 
where  hot  water  is  required.  This  heat- 
er, manufactured  by  the  Warner-Reiss 
Sales  Co.,  St.  Louis,  consists  of  a  coni- 
cal outer  shell,  inside  of  which  is  a  per- 


The    Upper    \  itw    Shows    a    Water    Heater 
Assembled;    Below   is   Shown   the  Cone 

Which  Screws  Up  Inside  the  Casing 
The   steam   connection    is,    of  course,   in   the 

base  of  the  cone.     The  water  is  instantaneously 

heated    by    its    complete    mixture    with    steam. 

Ihere  is  no  waste  of  heat 

foratcd  cone.  The  water  is  admitted  at 
the  side  of  the  outer  shell,  forming  a 
thin  wall  of  water  around  the  inner 
cone.  The  steam  is  admitted  at  the 
base  of  the  cone  and  is  sprayed  into 
the  thin  wall  of  water  through  the  per- 
forations. 

Heating  water  in  this  way  uses  prac- 
ticalb^  every  heat  unit  in  the  steam  and 
can  be  easily  controlled,  as  the  heat 
developed    is    directly    relative    to    the 
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amount  of  steam  admitted.  To  con- 
trol this  equipment  all  that  is  necessary 
is  to  have  a  steam  connection  and  a 
water  connection  to  the  heater,  with 
valves  on  each  and  a  free  discharge  into 
the  tank  on  the  mixer.  The  heater  is 
then  ready  for  operation,  and  the  flow 
of  water  can  be  adapted  to  the  tank 
equipment  used  for  this  on  any  stand- 
ard mixer. 

When  the  capacity  of  the  heater  is 
more  than  is  required  for  the  mixer,  the 
valves  are  not  opened  to  their  greatest 
aperture.  When  hot  water  is  required 
for  other  purposes,  as  for  mixing  mor- 
tar, a  T-connection  can  be  made  to 
the  discharge  and  a  line  run  as  desired. 

These  heaters  were  first  used  by 
James  Stewart  &  Co.  for  heating  water 
for  the  concrete  on  the  construction  of 
the  M.  K.  &  T.  freight  house  work  in 
St.  Louis  in  the  winter  of  1910.  At 
that  time  the  heaters  were  being  experi- 
mented with,  but  since  that  time  they 
have  come  into  wide  use  among  the 
bigger  contracting  firms  who  handle 
concrete  work  in  winter. 


Catalogs    and   other    Trade 
Publications 


Test  Data  on  Pireproof  Ploor  Con- 
StructiOD.  Clinton  Wire  Cloth  Co..  Clintim 
Mass.  9iy' _  X  6.li",  paper  bound.'  35  pp.! 
illns.  This  is  a  complete  report  of  the  test 
which  is  described  on  page  169  of  Concrete- 
Cement  Age  for  Oct.,  1913. 

Composition  Booflnff.  Vulcanite  Roofing 
Co.,  Chicago.  8'/."  x  5J-S",  paper  bound,  26 
pp.,  illiis.  ^  This  is  a  well-prepared  booklet, 
presenting  in  a  comprehensive  manner  a  good 
deal  of  detailed  information  on  Vulcanite 
roofing.      Some   interesting   tests   are    shown. 

Keene'a  Cement.  Best  Bros.  Keene's  Ce- 
ment Co.,  Medicine  Lodge,  Kans.  9"  x  5", 
paper  bound,  2S  pp.  This  booklet  describes  in 
detail  what  Keene's  cement  is  and  how  it  is 
made,  differentiating  especially  between  Keene's 
booths  and  switchmen's  houses  are  also  de- 
scribed. 

Concrete  Products  for  Bailways.  C.  F 
cement  and  hard  wall  plaster.  Complete  spe- 
cifications for  plastering,  ornamental  work, 
finishes,  etc.,  are  published.  There  is  also 
quite  a  little  useful  information  on  painting 
over  Keene's  cement,  on  cost  of  materials  and 
Massey  Co.,  Chicago.  6"  x  S'A".  paper  bound, 
32  pp.,  il|us.  This  is  an  interesting  little  book- 
let describing  in  detail  the  essentials  of  good 
reinforced  concrete  pipe  manufacture,  designed 
especially  for  railroad  use.  Portable  telephone 
labor,  etc. 

lever  Shears.  Thomas  Carlin's  Sons  Co., 
Pittsburgh.  12"  X  9",  paper  bound,  32  pp., 
illus.  This  catalog  describes  a  complete  line 
of  power  shears  from  a  giant  cutter  with  a 
capacity  of  6-in.  square  steel  and  with  knives 
32"  long,  to  a  small  power  shear  with  Sin. 
knives  and  a  capacity  of  steel  1"  x  1".  This 
smaller  machine  could  probably  be  used  where 
a  large  number  of  concrete  reinforcing  bars 
have  lo  be  cut.  It  requires  4  h.  p.  to  0  h.  p. 
weighs  4.200  lbs.  and  takes  up  a  floor  space 
21"  X  f,;,". 

Safety  Hoists.  Hall  Mfg.  Co.,  Monticello, 
la.  9"  X  6".  paper  bound.  32  pp.,  illus.  This 
hoist  is  essentially  a  block  in  which  a  shoe  of 
an  eccentric  clutches  the  free  end  of  the  rope. 
This  tooth  shoe  is  so  arranged  on  a  cam  that 
it  is  applied  or  loosened  according  to  the 
direction  of  the  pull  end  of  the  rope.  This 
hoist  in  many  of  its  forms  is  used  in  handling 
concrete  products,  setting  concrete  materials, 
heavy  stones,  etc.  The  locking  arrangement 
comes  in   very  handy  at  many  points. 

Cement  Facta.  Lehigh  Portland  Cement 
Co.,  Allenlown,  Pa.  BJ^"  x  6!4".  paper  bound, 
8  pp.  This  compact  booklet  presents  in  a  con- 
cise way  some  notes  on  making  concrete,  which 
should  be  of  interest  to  all  men  meeting  these 
problems. 


Iiocomotive  Cranes.  I  ink-Belt  Co 
Chicago.  9"  X  6",  paper  bound,  32  pp.,  illus! 
Locomotive  cranes  are  coming  into  more  and 
more  general  use  on  concrete  construction 
work.  On  bridge  work  described  in  one  of 
the  past  issues  of  Concrete-Cement  Age. 
cranes  were  practically  essential  to  the  econ- 
omical conduct  of  the  work.  The  booklet  re- 
ferred to  describes  the  features  of  the  "Link- 
Belt"  crane  and  shows  many  interesting  photo- 
graphs of  recent  installations. 

Belt  Conveyors.  Link-Belt  Co.,  Chi- 
cago. 9"  X  6",  paper  bound,  62  pp.,  illus. 
Belt  conveyors  have  in  the  last  few  years  dem- 
onstrated their  efficiency  and  economy  in  hand- 
ling bulk  materials.  This  booklet  outlines  de- 
velopment in  belt  conveyor  practice,  discusses 
why  belts  fail  and  presents  many  interesting 
notes  on  capacity  and  speed,  flexibility,  inclin- 
ation, etc.  Several  valuable  tables  and  photo- 
graphs of  installations  are  shown. 

TTnit  Forms.  American  Concrete  Form 
Co.,  N.  Y.  C.  Poster  20"  x  28".  This  poster 
shows  many  interesting  uses  of  this  unit  panel 
form,  together  with  perspective  sketches  show- 
ing the  essential  feature  of  the  form. 

Portable  'Wagron  Iioaders.  Link-Belt  Co., 
Chicago.  9^"  X  6",  paper  bound,  8  pp.,  illus. 
This  booklet  describes  the  many  types  of 
wagon  loaders  made  by  this  company  and 
gives  interesting  information  making  for 
economies. 

Conveyors  for  Sand,  Stone,  Gravel,  etc. 
Link-Belt  Co.,  Chicago.  9"  x  6",  paper  bound, 
32  pp.,  illus.  Handling  sand,  gravel  and  ce- 
ment economically  is  a  question  facing  every 
contractor,  big  and  little,  every  time  a  piece 
of  work  is  laid  out.  This  catalog  shows  many 
interesting  concrete  plant  installations  and  de- 
scribes in  detail  the  equipment  used. 

Steam,  'Water  and  Air  Plow  Meters — 
General  Electric  Co.,  Schenectady,  N.  Y., 
1054"x8",  paper  bound.  56  pp.,  iliust.  This 
bulletin  is  a  very  valuable  and  comprehensive 
treatise  on  flow  meters  in  general  and  covers 
in  detail  many  interesting  installations  of  flow 
meters  for  water,  steam  and  air.  The  diiTer- 
ent  types  of  flow  meters  are  described  in  detail 
and  many  pages  are  given  over  to  tables  of 
valuable  data. 

Engineering  Instruments — Kolesch  &  Co., 
N.  Y.  C,  9^"x6!/5",  cloth  bound,  336  pp., 
iliust.  This  catalog,  well  bound  in  cloth, 
describes  a  complete  line  of  engineering  and 
technical  equipment.  Everything  required  in 
a  drafting  room  and  in  the  engineering  field 
is  described  in  detail. 

Plants  for  Washing'  Sand  and  Gravel 
— R.iym.md  \V.  Dull  Co.,  Chicago,  10"x7", 
paper  bound.  40  pp..  iliust.  Clean  materials 
are  essential  for  good  concrete  work,  and  sand 
and  gravel  washing  equipment  is  of  prime 
importance  to  all  concrete  engineers.  This 
catalog  describes  in  a  comprehensive  manner 
the  design  and  installation  of  efficient  gravel 
washing  equipment.  The  subject  is  presented 
in  detail  and  brief  descriptions  of  many  actual 
installations  make  the  booklet  of  real  engineer- 


est. 


Steel  Sash — Trussed  Concrete  Steel  Co., 
Detroit,  10}4"x8",  paper  bound,  112  pp.,  iliust. 
This  catalog  presents  not  only  complete  tech- 
nical information  and  construction  details  but 
many  photographs  and  reproductions  of  actual 
installations  of  steel  sash.  The  subject  is 
presented  very  comprehensively  and  the  catalog 
demonstrates  in  a  most  emphatic  manner  the 
wonderful  strides  that  have  been  m,ade  in 
better  construction. 

How  to  Construct  and  Maintain  Perm- 
anent BoadS —  .laspcr  N.  Palrick,  Chairm. 
Bd.  of  Supcrvisnirs,  Napa  County,  Cal.  Pub. 
by  the  Port  Huron  Thresher  and  Engine  Co., 
Port  Huron,  Mich.,  C54"x3^",  paper  bound, 
20  pp.,  iliust.  This  is  an  interesting  little 
pocket  pamphlet  which  is  a  reprint  of  an 
address  delivered  at  Stockton,  Cal..  by  Jasper 
N.  Patrick,  Chairman  Board  of  Supervisors, 
Napa  County,  Cal.  It  covers  in  a  detailed 
and  straightforward  way  the  problems  met 
with   in   road   work  in   that  vicinity. 

Hollow  W^all  System — \V.  T.  Redman, 
Brentwood,  Md.,  llVS"x8",  paper  bound,  iliust. 
This  little  leaflet  presents  the  essential  fea- 
tures of  Mr.  Redman's  form.  The  cores  are 
an  ingenious  arrangement  of  boxes  with  in- 
clined ends  which  are  placed  in  the  wall  as  it 
is  poured  and  then  removed,  thus  producing 
a  hollow  wall  tied  together  at  suitable  spac- 
ings  with  concrete  struts. 
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